








In grueling interrupting 
current tests for arc re- 
sistance, Plaskon Alkyd 
withstood twice the cur- 
rent of the next best 
plastic. At that point, 
this starter motor, made 


by The Arrow-Hart and 
Hegeman Electric Company, 


stilloperated satisfactorily. 





LOOK HOW INDUSTRY HAS SWUNG TO 


In “The Standard Television Tuner” 
extreme accuracy is of the utmost 
importance. Tolerances of molded 
Plaskon Alkyd parts used by Standard 
Coil Products Company are held as 
low as .0005”. These Plaskon Alkyd 


JEG Kn fy | 1,678, parts are molded by Wilcox Plastics. 








ta just ONE. year! 














Just a year ago Plaskon offered industry a new molding 
compound... Plaskon Alkyd. This revolutionary Plaskon 
Alkyd Mineral-filled Molding Compound made possible 
a new approach to compression molding, permitting 
higher production than ever before attained. Seconds, — — 
instead of minutes, became the standard of cure time. APR. 
























Today, this new molding compound is the 
fastest-growing member of the Plaskon family. 
In just twelve months, sales have risen 417%. 
Here are some of the reasons for Plaskon 
Alkyd’s overwhelming acceptance... 


ULTRA HIGH-SPEED MOLDING 
LOWER MOLDING PRESSURES 
SIMPLER, LESS BULKY MOLDS 
UNEXCELLED ARC RESISTANCE 
LIGHTER, MORE COMPACT PRESSES 
SUPERIOR DIMENSIONAL STABILITY - 
HIGH SOLVENT AND CHEMICAL RESISTANCE} 
EXCELLENT HEAT RESISTANCE 


JAN. 









| 
MAR. 


Yes, industry has swung 
to Plaskon Alkyd be- 
cause it has opened the 
door to many profit 
opportunities. Why not 
let an experienced 
Plaskon Service Engi- 
neer help you and your 
molder adapt Plaskon 
Alkyd to your products? 

Just write and tell 
us when he can call. 






































Partial List of 
Applications for 


PLASKON ALKYD 


CAPACITORS 

COILS 

CONDENSERS 

CRYSTAL ADAPTORS 
DISTRIBUTOR HEADS 
ELECTRICAL CONNECTORS 
ELECTRICAL INSULATORS 
FUSE PLUGS 

LIGHTING 

METER PARTS 
SPEEDOMETER PARTS 
SWITCH BASE 
TELEVISION TUNERS 
TELEVISION TUBE BRACKETS 
TERMINAL PLUGS 

TUBE BASES 

WIRING DEVICES 


PLASKON DIVISION 

LIBBEY* OWENS+FORD GLASS COMPANY 

2148 Sylvan Avenue «+ Toledo 6, Ohio 
In Canada: 

Canadian Industries, Ltd., Montreal, P.Q. 

Branch Offices: Boston, Chicago, NewYork, 

Los Angeles, Rochester, San Francisco 


Manufacturers of Molding Compounds, 
Resin Glues, Coating Resins 
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uous contact with aromatic and chlorinated hydrocarbons : 
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| A compar -_ in et en tare chlorethylene :. Styrene ayn Ch 
ose not only contributes omer. . .% ne”. . . Di- | 
and flexibility, but also ren- *Not recommended for water, 
| ders the hose impervious to or water soluble materials in M 
| many chemicals*, solvents, appreciable concentrations. Mi 
| oils an s which permeate oi one , ‘ 
: | or attack other flexible ma- If flexibility, light weight, Re 
Performing faultlessly in former trouble spots, Acushnet pre- terials. For example, compar ease of oe and solvent 
cision-molded rubber parts have proven to be the answer to is completely unaffected - resistance in a line can solve = 
many application problems. Advanced techniques in com- Benzene Hexachloride . . . Car- tt peonten — Sean " 
pounding synthetic and natural rubbers, skilful designing and bon  --wocuaey * OR + i Sizes ~—4 to 1 inch I -_ 
mold-making enable Acushnet to produce parts that meet your phide .. -“Parathion”. Toluene available in bulk or with fit- Non 


special requirements. Our 


. « - Perchlorethylene .. . Tri- 


tings. Write us about it today, 


engineers will gladly col- 


laborate with your designers S 
RESISTOFLEX , | 


or make separate recom- 
mendations. 
CORPORATION 
Belleville 9, New Jersey 


SYNTHETIC FLEXIBLE PRODUCTS AND PARTS FOR INDUSTRY 


PROCESS COMPANY 
NEW BEDFORD, MASS.., U. S. A, 


Address all correspondence to 


750 Belleville Ave., New Bedford, Mass. 








East and Midwest, 
2 modern 


ALCOA PLANTS MAKE 


the best 


ALUMINUM DIE CASTINGS 


Send for 


Your 








To help you 
select the 
right porcelain 


you can buy 


for your job. 
Your phone book lists the nearest Alcoa 
sales office under “aluminum”. For 
prompt quotation, technical books and 
help based on 62 years of aluminum 
knowledge ...call there or write 
ALUMINUM COMPANY OF AMERICA, 
1898F Gulf Building, Pittsburgh 19, Pa. 


VK) WALT 


DIE CASTINGS 
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“A Brief Survey ...” gives you detailed informa- 
tion on our large variety of moulded ceramics for 
resistance to electricity, heat, moisture, chemicals 
and weathering agents encountered in widely 
varied industries. Our technicians have prepared 
this booklet to help solve your materiel problems | 
and to show you many economical methods of | 
porcelain and ceramic applications. | 


WRITE TODAY! NO COST! NO OBLIGATION! 


STAR PORCELAIN CO. 


| 
\} 
MUIRHEAD AND JAY AVES. TRENTON, N. J. | 
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The Materials Outlook 


With the coal and steel troubles over, 
and at least a lull in other labor activ- 
ity, business appears to have a clear 
track well into 1950. ... A marked upturn 
in confidence is prevalent. .. . Metal 
products manufacturers, forced to cur- 
tail because of strike situations, now 
want to catch up. .. .-. Backlogs of demands 
are reappearing on the books... . 
Machinery and equipment producers are 
operating at high rates. .. . Automotive 
output, in low gear last month because of 
model changeovers, now nearing full 
throttle. . . . Construction industry 
contracts for ‘50 expected to shatter 
last year's highs. . .. All this adds up 
to good business. . .. The rebound has 
been strong . . . and the new year gets 
off to a good start. 


Steel production is booming. ... 
Operations are now topping the 90% mark, 
compared with the mid 80's before the 
Strike. . . . Actual consumption is lag- 
ging, since strike-depleted inventories 
must be rebuilt and pipelines filled. ... 
But backlog of orders continues strong 
and allocation of output will continue 
for some time yet to come. .. . Pricewise, 
Steel is climbing again... rise in labor 
costs; rise in manufacturing costs; and 
fact that replacement costs must come out 
of profits are chief reasons. 














And speaking of steel, new U. S. sources 
of manganese have payed off during past 
year. .« « »« Imports from Russia, formerly 
comprising up to one-half our total 
heeds, were cut off by the Kremlin at 
height of "cold war". . . . To meet our 
heavy requirements, deposits in South 
Africa, India, South America, etc. were 
developed with U. S. aid. .. . These 
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centers are now providing about two-thirds 
of the 700,000 tons we need annually; a 
year ago, they handled less than one- 
third our needs. .. . In addition to be- 
ing outsmarted, Russia has thus lost 
another round in the current economic 
bout: the machinery, tools, etc. she 
formerly traded with us for her manganese, 
and perhaps more important still, the 
loss of world wide domination, manga- 
nesically speaking, since U. S. develop- 
ment of other sources has shrunk the 
overall market for the Russian product. 


Copper continues tight, with biggest 
demands being made for wire, strip and 
Sheet. . . . Last quarter strikes in '49 
coming on top of an already tight market 
put this metallic on the spot. .. . With 
no expected slackening in demand during 
months ahead, situation shows no appreci- 
able possibility of improvement in next 
few weeks. 





New uses for metal powders are increas- 
ing. . . « Latest application is for 
jet-engine fuels. . . . Aluminum and 
magnesium powders have been used to re- 
place conventional petroleum fuels. ... 
But no aircraft, powder=-powered, has 
flown as yet. . . . Research continues, 
however, with present work centered on 
heat=-release calculations. ... No in- 
formation is available as to which of the 
two powders is more satisfactory. 











And while on the subject of magnesiun, 





(Continued on page 4) 
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increasing use of the light metal has 
spurred the construction of a new mag- 
nesium rolling mill in the Detroit area. 
- « « Capacity will be 500,000 lb. of sheet 
per month. . ... New plant is expected to 
be in operation about September, 1950. 
- - - Among newest magnesium applications 
are: concrete forms, printing plates, 
trailer floors, etc. ... . Light-weight, 
resistance to fatigue, and good machin- 
ability of the metal caused Navy to 
specify it for transmission cases, con- 
trol quadrants, pitch arm, and other 
control parts in new XHJP-1 utility 
helicopter. 








The corrosion, set, and fatigue 
resistant alloy originally developed by 
Elgin National Watch Co. for mainsprings 
has now been utilized for still another 
application: Springless-scale tape. ... 
This revolutionary, light-metal alloy is 
being used in an apparently ever-increas- 
ing number of applications ranging from 
springs and flapper valves to vibrating 
reeds, pivots, and fountain pen nibs. 


Among the fastest growing engineering 
materials, from point of use, are the 
plastics. . . . Through continued re- 
search, these versatile compounds are 
being developed and applied to perhaps 
the widest range of industrial products 
possible. . . . And in this tremendous 
Spread, early errors of misapplication are 
being corrected, not only in the labo- 
ratories and shops, but in the consumer's 
mind as well. .. . Newest among these 
widely divergent uses are molded washing 
machine agitators which replace the cast 
aluminum types formerly used. ... New 
units retain good surface luster and 
finish after repeated immersions in hot 
Soap and detergent solutions, and provide 
high impact strength, light weight, and 
low moisture absorption. ... 


And speaking of these applications, 
plastics in combination with other 
materials are opening up even wider fields 


for product specification. .. . Cases ip 
point: Brake linings and clutch facings 
of woven asbestos tape fused with phenoli: 
resins give over twice the life of pre- 
viously used materials. .. . Plastic- 
coated paper for milk containers provides 
durable, sanitary, and leak-proof mate- 
rial at low cost. 


A newcomer in the alloy steel family is 
the new “low-carbon" type of stainless 
for industrial use. . . . Carbon content 
is reduced to 0.03%. . . . Chromium and 
nickel stay at 18:8, respectively. ... 
Reduction of carbon eliminates need for 
addition of columbium or titanium to 
austenitic stainless as "Stabilizers" to 
minimize adverse effects of carbon. . 
also reduces chance of intergranular cor- 
rosion. . . . Specimens of new alloy have 
been boiled in 65% nitric acid for 240 hr. 
without corroding between the grains. 

- « « Boiling for 500 hr. in copper sulfate 
and sulfuric acid didn't produce cor- 
roSsion, either. .. . Acid tests were 
made after steel had been heat treated at 
temperatures ranging from 1000 to 1625 F. 




















Adding impetus to present popularity 
of copper is the new copper paste devel- 
oped by Metals Refining Co. for furnace 
brazing operations. .. . Known as 
"Cubond," this paste provides a source 
of copper that can be applied with more 
speed and less waste than rings, foil, 
Slugs, electroplate, and other conven- 
tional sources. .. . Applicator guns 
also developed to apply new paste as an 
extrusion in rounds or ribbons in varying 
quantity, depending upon trigger setting. 
- « « Neater joints and reduced cleaning 
are claimed. .. . Addition of small 
amounts of finely divided iron powder to 
paste form a cementing compound useful 
where loose fits for expansion purposes 
are required. .. . Cement action holds 
copper in place, fills cracks or loose 
joints, and provides fillets of desired 
size. 
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The importance of plastics to the 
armed forces was brought out in a 
series of papers presented before the 
Plastics Seminar sponsored by The 
Society of the Plastics Industry, Inc., 
and held at Washington in No- 
vember. 

Applications and problems of plas- 
tics in aircraft were discussed by 
three speakers from the Air Materiel 
Command, Wright-Patterson Air 
Force Base. According to W. G. 
Ramke, low-pressure laminates are 
being used successfully in three clas- 
sifications: (1) those requiring di- 
electric properties, such as radio and 
radar antenna housings; (2) rela- 
tively lightly stressed parts which can 
be produced more cheaply and with 
less weight from plastic than metal, 
such as ducts, fairings and wing tips; 
and (3) parts where the gun-fire 
characteristics are advantageous com- 
pared to metal, particularly backing 
for self-sealing fuel and oil tanks. 


Transparent Plastics 


Research on transparent plastics 
for the Air Force is centering on the 
development of a thermoplastic suit- 
able for use up to 250 F, according 
to W. R. Koch. Further studies in 
thermal decomposition are needed to 
assure a material of reproducible sta- 
bility; and additional experimenta- 
tion is necessary to establish methods 
of casting sheet plastic without com- 
promising its properties. The problem 
of developing a heat-resistant plastic 
is accompanied by the closely related 
need for a suitable specification 
method of evaluating heat resistance, 
Koch pointed out. 

The need for improvements in 
foamed plastics for foamed-in-place 
sandwich radome (protective hous- 
ing for aircraft radar antennas) ap- 
plications was stressed by Fred H. 
Behrens. Specific improvements asked 
are: (1) practical construction in 
graded thickness; (2) minimization 
of sandwich skin-core bonding resin 
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layer; (3) elimination of core gaps, 
resin pockets and other discontinui- 
ties; and (4) precision control of di- 
mensional and material uniformity. 
Other objectives listed by Behrens 
include development of rain erosion- 
resistant dielectric materials and of 
thermally stable, general-purpose di- 
electric materials. Both Ramke and 
Behrens emphasized the importance 
of developing materials with higher 
resistance to rain erosion. 

An extensive plastics program on 
the ground was indicated by A. W. 
Van Heuckeroth, of the Materials 
Branch, Corps of Engineers. A partial 
list of Corps items fabricated of plas- 
tic in whole or in part includes 
landing mats, bridges, boats, and 
water and gasoline tanks and hose. 
Among problems of special interest 
to the Engineers are: (1) increasing 
resistance of plastics to impact and 
abrasion; and (2) developing a 
method for making a low gloss vinyl 
film without having to coat the sur- 
face of the film by a special operation. 


Ordnance Requirements 


Problems of interest to the Army 
and Navy ordnance departments were 
covered by Lucius Gilman, of the 
Ordnance Dept. Plastics Laboratory, 
and Albert Lightbody, of the Plastics 
Div., U. S. Naval Ordnance Labora- 
tory. Specific developments antici- 
pated by Gilman include: method for 
putting ends on glass base laminate 
tubing in order to obtain high resis- 
tance to internal pressure; method of 
determining whether polyethylene 
has been properly heat-sealed; manu- 
facture of extruded cellulose acetate 
tubing; liquid polymers which can be 
cured below 120 F; tough polyester 
resins; and dip-coating polymers to 
be applied without use of elevated 
temperatures. Of special interest to 
Lightbody are plastics used in radar 
or other target-distinguishing de- 
vices, and plastics having extremely 
high shockproofness. Two areas in 


Recent Seminar Underlines Importance of Plastics to Armed Forces 





which further study is needed are: 
(1) behavior of plastics under high 
loading stress; and (2) the problem 
of metal inserts, or metal to plastics 
attachments, or plastics to plastics 
joints. 

Use of a casting resin to obtain a 
permanent, durable, and three-dimen- 
sional reproduction of the surface of 
machine parts was described by John 
W. Sawyer of the Bureau of Ships. 
Experience has shown this method 
to be entirely satisfactory for indi- 
cating general wear patterns and re- 
cording surface finishes with extreme 
accuracy, according to Sawyer. This 
development is described in more de- 
tail on page 110 of this issue of 
MATERIALS & METHODS. 


Use of Radioactive Tracer Solves 
Problem in Electroplating Study 


A long-standing problem in elec- 
tro-chemistry has been solved by use 
of radioactive tracer techniques, ac- 
cording to a recent announcement by 
the National Bureau of Standards. 
By tagging either the trivalent or 





A staff member of the Bureau of Stand- 
ards is shown placing a Geiger counter 
inside a tube upon which radioactive chro- 
mium 51 has been deposited. 


the hexavalent chromium ion in a 
chromic acid plating bath with radio- 
active chromium 51, Fielding Og- 
burn and Abner Brenner were able 
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to show that metallic chromium is 
deposited out of the bath from the 
hexavalent state, rather than the triva- 
lent state as previously suggested. 

Earlier studies had shown that, 
initially, all the chromium in the plat- 
ing solution is in the hexavalent 
state. When the current is applied, 
however, an excess of some trivalent 
chromium is formed by reduction of 
the hexavalent chromium at the cath- 
ode. These observations led to numer- 
Ous investigations into the mechan- 
ism of the electrodeposition process 
to determine whether the chromium 
is deposited directly from the hexa- 
valent state or through the trivalent 
form. 

The Bureau’s results, obtained 
through use of a soft gamma ray 
emitter with a half-life of about 26 
days, represent the first proof of the 
former theory. They also serve to 
demonstrate the utility of tracer 
methods as a tool for research on in- 
dustrial plating problems. 





Electrical Industry to Experience 
Broad Progress in Next 50 Years, 
Editors Told at Mid-Century Forum 


Progress on a broad front in the 
electrical and related industries in 
the next half-century is expected by 
A. C. Monteith, vice-president in 
charge of engineering, Westinghouse 
Electric Corp. This look ahead was a 
summary of the views of Westing- 
house engineers participating in the 
company’s Mid-Century Review and 
Forecast Forum held in November 
at Pittsburgh. More than 50 technical 
editors were present to see “where 
the power and electric industry has 
been and where it is going.” 

Continued progress is seen as the 
result of new materials, new fabricat- 
ing and processing methods, and 
improved application engineering. 
Among materials developments 
which have contributed to recent 
progress are improved high-tempera- 
ture alloys, better enamels for wires, 
higher temperature solid and liquid 
insulations, and improved electrical 
steels. 

The next half-century should see 
turbines, generators, transformers and 
circuit breakers of greatly increased 
capacities, but not necessarily equally 
increased dimensions, according to 


Tin Coating Thickness in Plating Continuously Indicated by Meter 


A meter which makes possible 
more uniformly coated electrolytic 
tin plate by continuously indicating 
and recording tin coating thickness 
on steel strip during the plating op- 
eration has been developed at the 
Research Laboratory of Carnegie- 
Illinois Steel Corp. The instrument is 
now in regular use on all “Ferrostan” 
electrolytic tinning lines of United 
States Steel, and application for 
patent has been filed. 

The new thickness meter, which is 
calibrated in terms of coating weight, 
operates independently of other con- 
trol instruments on the lines. The 
instrument can be used to operate an 
alarm when the coating weight de- 
viates from the specified value, or it 
can be set to control coating weight. 
The operator can change from one 
ordered coating thickness to another 
merely by adjusting the plating con- 
trol dials until the thickness meter 
indicates the desired coating weight. 

The self-balancing potentiometer 
which indicates and records thickness 
is part of an electrical circuit that 
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correlates measurements of plating 
current, strip speed, strip width and 
plating efficiency. Previously, coating 
weight was tested by chemical means 
from sample sheets selected at inter- 
vals from the lines. Practical tests of 
the new meter have proved it to be 
as accurate as the chemical method. 





A foreman is shown adjusting U. S. 
Steel’s new thickness meter at a large tin 
plating installation at Irvin Works, near 
Pittsburgh. 











Monteith. Thus, turbines up to 200,. 
000 kw., power transformers con- 
siderably larger than 145,000 kva. in 
a single tank, and voltages above the 
present high of 287,000 v. are visual- 
ized. This growth will accompany an 
expected several-fold increase in the 
use of electric power. 

Other advances predicted are: su- 
perior heat transfer as a result of new 
gases, gases under pressure, and pos- 
sibly evaporative cooling; a drive that 
is both motor and its control, built 
as a completely self-protecting unit; 
continued improvement in incandes- 
cent, mercury and fluorescent light- 
ing; extension of radar principles to 
microwave communication; greater 
application of radio frequencies to 
induction and dielectric heating; and 
higher power electronic tubes at 
higher frequencies. Important ad- 
vances in connection with the gas 
turbine and atomic energy are also 
predicted. 


Immersion in Fused Salt Bath 
Allows Successful Chromizing 
of Several Ferrous Materials 


A process in which a variety of 
ferrous materials has been _satisfac- 
torily chromized by immersion in 
fused salt baths has been developed 
by I. E. Campbell, V. D. Barth, R. F. 
Hoeckelman and B. W. Gonser, of 
Battelle Memorial Institute (Journal 
of the Electrochemical Society, Octo- 
ber). From a cost standpoint, this 
process is believed to compare favor- 
ably with other methods. 

Since only the surface of a corro- 
sion resistant alloy is effective in 
opposing destructive attack, ordinary 
iron or steels having protective high- 
chromium alloy surfaces are often 
just as satisfactory as “stainless steel” 
structures. Recognition of this fact 
has led to the development of the 
various chromizing processes in which 
a protective case containing from 40 
to 70% chromium at the surface is 
produced by heating the base either 
in contact with chromium metal or in 
an atmosphere containing a chromi- 
um halide. 

The principal method now in use 
is the pack process in which a chro- 
mium-containing mixture is packed 
around the parts in a tubular furnace 
and the charge is heated to 2370 t 
2550 F in a hydrogen atmosphere 
A much more flexible process, how 
ever, is the salt bath method usec 
experimentally in Germany durin 
the war; in this process, chromizing 


| is obtained by simply immersing th 
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work in fused salt containing chro- 
mous chloride. 

Among the obvious advantages of 
che salt-bath method are greater lati- 
cude in chromous chloride concentra- 
tion during treatment, elimination of 
packing and unloading operations and 
furnace heating and cooling, and the 
possibility of chromizing, simulta- 
neously, articles requiring different 
periods of treatment. Because of these 
advantages and prevailing interest in 
chromized steels as replacements for 
strategic materials in aircraft, the 
Army Air Force’s Air Material Com- 
mand launched a research program 
at Battelle in 1948 aimed at deter- 
mining the feasibility of the process. 

The authors obtained satisfactory 
results at temperatures from 1650 to 
2200 F by immersion in fused salt 
baths containing from 5 to 30% by 
weight of chromous chloride. They 
found that the rate of case formation 
is equal to or greater than that ob- 
tained with the various pack methods 
at corresponding temperatures. 

As in other chromizing methods, 
the effectiveness of the fused-salt 
process was found to be dependent, 
to a considerable extent, on choice 
of material. Deeper penetration at 
lower temperatures requires the selec- 
tion of lower carbon steels. Silicon 
apparently increases the diffusion 
rate, but the specific effects of other 
elements, alone or in combination, 
have not been determined. 

Materials chromized in this inves- 
tigation are Armco iron, two cast 
irons, a silicon steel, a stainless steel, 
“IK” type steel, and SAE 1015, 1045, 
2315, 3140, 4120, 4130, 5115 steels, 
as well as nickel, molybdenum and 
tungsten. 


British Study Gas Weld Porosity 
in Aluminum-Magnesium Alloys 


Reduction of the porosity of the 
base metal immediately adjacent to 
gas welds in aluminum-magnesium 
alloy sheet by using purer materials 
ind proper filler rods was described 
by J. Pendleton in Transactions of 
the Institute of Welding (August). 
Research was directed by a joint com- 
nittee of the British Welding Re- 
earch Association and the British 
Non-Ferrous Metals Research Asso- 
lation. 

The high strengths of wrought alu- 
minum-magnesium alloys containing 
up to 7% magnesium in the wrought 
innealed and as-cast conditions have 
nade them of interest as strong 
weldable alloys. When welded, how- 
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ever, the alloys tend to develop gas 
porosity in the metal adjoining the 
weld. Research by the Non-Ferrous 
Metals Research Association has 
shown this porosity is due to the re- 
action of the metal and water vapor 
at elevated temperatures. Some of the 
atomic hydrogen formed diffuses into 
the metal and is rejected as molecular 
hydrogen at suitable interfaces. 
Results of this latest investigation 
show that the extent of porosity in- 
creases with magnesium content and 
with exposure time at high tempera- 
ture (or decreasing welding speed). 
It is also affected by the amount of 
certain impurities present, notably 
calcium. It is known that sheet con- 
taminated with calcium usually has 
a relatively high initial hydrogen 
content, and it is believed these im- 
purities may promote gas pickup 
during welding. According to Pen- 
dleton, commercially-produced mate- 
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rials having high calcium and hydro- 
gen contents gave porous welds with 
low mechanical properties. Labora- 
tory-produced sheet having low cal- 
cium and hydrogen contents was 
welded in thicknesses up to 10 s.w.g. 
and with magnesium contents up to 
7%, without developing gas porosity. 
These welds had good mechanical 
properties. 

Constrained welds in alloys of low 
magnesium content, i. 2 or 3%, 
have sometimes resulted in cracking. 
Investigation showed this difficulty 
could be avoided by use of 5 or 7% 


magnesium alloy filler rods. 


Recent Advances in Welding Discussed at AWS Annual Meeting; 
Inert-Gas-Shielded Arc Process Receives Special Attention 


At the 30th Annual Meeting of 


the American Welding Society held | 


in Cleveland in October, approxi- 
mately 70 papers covering all phases 
of welding were presented. Follow- 
ing is a brief review of a small por- 
tion of these papers. 


Inert-Gas-Shielded Welding 


Interest in inert-gas arc welding is 
still running high, as witnessed by 
the fact that no less than six papers 
were devoted to the subject. In “Heli- 
arc Welding of Aluminum Alloys,” 
F. H. Stevenson described the impor- 
tance of this welding process in the 
metal-spinning industry where the 
weld metal must withstand the same 
severe cold-working as the base metal. 
The fundamental advantages of the 
process in this work include: (1) no 
flux required; (2) cleaning and 
grinding costs are a minimum; (3) 
welds can be made with or without 
filler rod; and (4) lack of sparks, 
smoke and spatter makes for ease of 
operation and lower rod cost. Both 
the heat-treatable and non-heat-treat- 
able alloys have been successfully 
welded for spun products. 

M. J. Conway, in his paper “Ap- 
plications for Helium in Inert-Arc 
Welding,” stressed the advantages of 
the use of helium in this welding 
process, and predicted its wider use 
in the future. At present the widest 
use of helium is in the inert-gas- 


shielded tungsten arc welding of 
stainless steel. Helium is also widely 
used for welding nickel alloys, copper 
and high-copper alloys. This gas, how- 
ever, is not used to any great extent 
on aluminum. 

F. Albrecht conducted an investi- 
gation into the economic aspects of 
inert-gas arc welding for joining alu- 
minum, and reported his results in 
the paper “Shielded Arc Welding 
of Aluminum.” He concluded that 
the method is economically justified 
whenever sufficient work is on hand 
to permit continuous utilization and 
where a capital expense of about 
$2200 is possible. 

A short paper by H. E. Gannett, 
“Heliarc and Railroad Applications,’ 
outlined uses of the process in the 
railroad field. And another short 
paper, “Inert-Gas-Shielded Arc-Weld- 
ing Aluminum Pressure Vessels,” by 
A. J. Hopper showed how the process 
under proper procedure control can 
assure welds of excellent quality and 
appearance on complex weldments 
and vessels of aluminum. (For a re- 
view of other late developments in 
inert-gas-shielded arc welding, see the 
article in this issue of MATERIALS & 
METHODS, p. 53). 


Spot Welding Galvanized Steel 


Although spot welding has long 
been accepted as an economical and 
(Continued on page 112) 
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Inland Steel, too, 
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to the individual needs of his patient, 
Inland prepares steel—job-fitted to your indi- 
vidual manufacturing needs. This service can 
be rendered because of Inland’s position as a 
completely integrated producer whose central- 
ized facilities enable prompt decisions. Making 
steel to your specifications, acting quickly 
when fast action is necessary, treating every 


a 





















BARS © STRUCTURALS e PLATES Their Personal Attention 


SHEETS @ STRIP ¢ TIN PLATE 
FLOOR PLATE e PILING e RAILS 


<= Gif le lade This “Inland Team” 


Gives Your Steel 


Is Fitted to Your Requirements 


order with friendly, personal interest, and 
carefully checking your steel through each 
phase of production are both policy and prac- 
tice at Inland. 

INLAND STEEL CO., 38 South Dearborn 
Street, Chicago 3, Illinois. Sales Offices: 
Chicago, Davenport, Detroit, Indianapolis, 
Kansas City, Milwaukee, New York, St. Louis, 
and St. Paul. 
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Outlook in 1950 Optimistic 
for Materials Supplies and Prices 


Review of the past year and a 
look into the coming one indi- 
cates that the better supply 
and generally lower prices at- 
tained during the year will 
continue with not much 


change in 1950. by N. BRUCE BAGGER, 


Associate Editor, Materials & Methods 





ODS 


@ MOST OF THE question marks 
in the minds of both materials users 
and producers at the beginning of 
1949 have, by now, largely disap- 
peared. The uncertainty, the doubts, 
and the general uneasiness that per- 
meated the materials picture a year 
ago has been dissipated to a great 
extent during the past 12 months by 
the fact that the demands that were 
then so pressing have been satisfied, 
and in the satisfaction of these de- 
mands, a somewhat more normal bal- 
ance between them and supply has 
been restored, at least to the extent 
that a more or less competitive price 
structure has been re-established. 
Marring this rather optimistic 
condition, of course, is the labor 
situation. Hardly a single material 
producer has escaped the effects of 
a strike or walkout of one sort 
or another during recent months. 
Whether these disruptions have oc- 
curred in his own plants or in those 
of his suppliers matters little, since 
the effect has been largely the same. 
The widespread curtailment of pro- 
luction that results from shutdowns 
such as we experienced during the 
sing months of the year cannot 
help but be reflected in the tone and 
tempo of the overall business picture. 
nd everyone is affected in varying 
degree. In these disruptions, wages 
appeared to be relegated to secondary 
points of dispute, with pensions and 
social insurance demands occupying 
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the negotiation spotlight. The costs 
of these benefits must come from 
somewhere, and if too burdensome to 
the producer, will without doubt be 
eventually passed on to consumers in 
one form or another. The net effect 
of all this could mean a rising price 
level from the lows to which the level 
declined last summer. Already, ma- 
terials prices in certain fields have 
climbed somewhat above the low 
level reached when supply essentially 
balanced demand, although these in- 
creases, at least to date, haven't 
reached the peaks established at the 
height of the shortage. 

The acute pessimism present dur- 
ing the opening months of the past 
year was caused largely by the up- 
ward spiraling price movement and 
by the gradual cessation of buying 
that such movement engendered. This 
condition fed upon itself and multi- 
plied. Commitments were reduced as 
far as practicable, and virtually every- 
one battened down the hatches to ride 
out the blow. The recovery that took 
effect in the early summer and con- 
tinued unabated to the wave of strikes 
in the fall was powered, of course, 
by the fact that inventories were 
eventually eaten up, stocks had to be 
replenished, and commitments re- 
placed. The weakness of this recov- 
ery, however, lies in the fact that it 
has been largely confined to con- 
sumer goods and has been based on 
refilling pipelines. To this extent, the 


pickup may possibly lose momentum 
when replenishment has proceeded as 
far as buyers think advisable. Soften- 
ing prices in some lines already give 
evidence of this. 

But prosperity notwithstanding, 
current sentiment is unlikely to lead 
to recklessness, since fundamental 
reasons for caution exist. An upturn 
in activity such as we have experi- 
enced since a year ago might, under 
normal circumstances, be followed by 
an increase in business spending for 
new plant and equipment. But the 
trend in this direction is downward 
because of the tremendous outlays for 
this purpose during the past three 
years. Also, continued readjustments 
can be expected to characterize busi- 
ness activity between now and the 
middle of the new year as both pro- 
ducers and consumers feel their way 
along. There is every reasonable ex- 
pectation of a moderate production 
decline in the basic materials indus- 
tries in the first half of the new year. 
But this, in turn, will be followed by 
a general rise in the final quarters. 

The labor factor is expected to 
reach some degree of stabilization 
once the currently muddied waters 
have settled. But there is overwhelm- 
ing opinion prevalent at this time that 
the majority of industrial workers in 
all industries will receive benefits 
equivalent to wage increases during 
the year, now that the general pattern 
has been set. 
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From this general summary, let us 
consider the individual status of each 
major metallic material for the year 
ahead. 


Steel 


The record of the steel industry 
during the year just past has been 
little short of amazing. Faced with 
commitments and demands exces- 
sively greater than output and be- 
devilled by political and labor pres- 
sure both within and without the 
industry, the companies producing 
steel successfully achieved production 
goals that appeared insurmountable 
when originally set up. After estab- 
lishing records for tonnage of output 
and percentage of capacity operated 
during the first and second quarters 
which fairly liquidated the existing 
backlog of demand, the level of ac- 
tivity gradually declined. This level- 
ing was hastened in part by the 
growing restiveness of labor in re 
pension claims and other disputes, 
and culminated in the widespread 
shutdowns during the closing quar- 
ters of the year when output slumped 
to barely 9% of capacity. 


Despite this second-half sag, pro- 
duction of ingots and steel for cast- 
ings in the first half of 1949 made a 
record for any half-year at 45,928,000 
tons, exceeding the first half of 1948 
by over 2.8 million tons. Shipments 
of steel products in the first six 
months approximated 33,630,000 
tons, a gain of nearly 1.4 million tons 
over the similar 1948 period. 

The paralyzing strikes during the 
final quarters of 1949, of course, 
wiped out in a large measure the 
gains established in the opening 
months of the year. The backlog 
problem reappeared since it became 
virtually impossible for struck plants 
to process orders during the shut- 
down. Just how long it will be before 
the steel industry is able to get back 
to the pre-strike level is a matter of 
widespread conjecture. Even with all 
plants again in operation, consider- 
able effort will be required to regain 
the ground lost as a result of the 
strike. To offset some of the diff- 
culties encountered in meeting the 
pent-up demand, strict quota systems 
have been applied to the distribution 
of finished mill products. Consumers 
have been placed on a percentage 








9000 95 39 285 





000 tons 


Inaots (1 
1 


»teel 


ction f 
+ 


y Prodi 


imar 


\ PRIMARY PRODUCTION OF METALS 23 
IN TONS - 1949 


rating related to their originally pro 
jected fourth-quarter (1948) com 
mitments. 

The price outlook for steel during 
1950 is considerably clouded as a 
result of the strike situation. Had 
labor trouble not intervened, it is 
possible that steel prices would have 
dipped in 1950 as the production and 
consumption of mill products struck 
a satisfactory balance and competition 
became more stringent. But with the 
recent tie-up and all its associated 
difficulties, it is virtually impossible 
at this time to determine what effect 
the cost of pensions and social in- 
surance will have on the per-ton 
cost of finished steel. The six-cent 
and four-cent program recommended 
by the Fact Finding Board last fall 
figured out to about $3 per ton higher 
costs in the case of a leading pro- 
ducer. But so many variables are in 
the picture that an overall figure can- 
not be intelligently given. Suffice it 
to say, however, at least a portion of 
these added costs will undoubtedly 
be passed on to the consumer and 
will have a deleterious effect on the 
price you pay for steel during the 
coming year. 
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Copper 


The copper and copper-base alloy 
situation has see-sawed steadily 
throughout the past year from periods 
of drastic shortage to relative plenty. 
This has been caused, in part, by 
labor difficulties which beset the most 
active producers and by the fluctuat- 
ing price picture of the overall metal 
market. As the economy of this mar- 
ket shifted, repercussions were felt 
throughout each of the component 
branches or sections; variations in 
demand occurring as_ substitutions 
among basic materials were made. 

In all, however, copper fared rea- 
sonably well. Following the “correc- 
tive” movement of prices last spring 
when, it will be recalled, copper 
prices started slipping, the decline 
continued steadily until the advance 
in the late fall marked the definite 
return of the upswing. Buying picked 
up gradually over the summer months 
with wire, sheet and tubing account- 
ing for the biggest gains. This ac- 
tivity culminated at years’ end in 
exceptionally heavy buying on the 
part of price-conscious consumers 
who were in the market for much 
more copper than they ordinarily 
would buy, their trading spurred by 
recurrent rumors of still higher 
prices, sagging inventories, antici- 
pated rises in scheduled freight rates, 
and undiminished threats of more 
labor trouble. 

The copper outlook for 1950 is 
not too discouraging, however, for 
there is every indication that once 
an overall industrial pattern is evolved 
from the presently unsettled factors, 
production should go again into high 
gear and the temporary shortage in 
copper eliminated with none of the 
sky rocketing price structure that was 
prevalent a year ago. A further op- 
timistic note in the copper picture 
tor 1950 is the proposed plan of the 
British Ministry of Supply to pur- 
chase 15,000 tons of copper per quar- 
ter on a competitive bid basis. This 
5 a departure from past procedure, 
n that Great Britain was previously 
ssigned ECA funds to purchase spe- 
ified quantities of copper in each 
ountry. All dollar sources will now 
given the opportunity to bid, and 
his will have a tendency to keep the 
id on the domestic price structure as 
if aS Copper is concerned. 

There has been considerable in- 

rest shown by the United Kingdom 
n the revived strength of the copper 
iarket here in the U. S. during the 
vast few months. This is largely be- 
ause of the fact that, whereas the 
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demand has ranged high on our side 
of the water despite strikes and other 
depressing tendencies, the general 
level of demand throughout England 
and Western Europe has been unim- 
pressive. This situation could, of 
course, change rapidly, particularly if 
prices rose over here. 

Copper and copper-base alloy scrap 
activity closed the year on a highly 
competitive note, primarily because 
principal consumers have shaved their 
purchases considerably under the 
levels of early ’48. Smelting interests 
have been buying only what is ac- 
tually needed, with speculative buy- 
ing on the shelf at the present time. 
Some improvement has been noted in 
brass foundry operations, which while 
not outstanding, is contributing in 
some measure to the competitive 
scrap situation. In this connection, it 
is of interest to note that during the 
final quarters of 1948, scrap dealers 
shipped most of their brass to refiners 
because the melters were actively out 
of the market. Now, with melters re- 
entering the picture and very little 
scrap available, the net effect is to 
firm-up the market for brass and cop- 
per clear across the board. 


Lead 


A year ago, the lead situation was 
in a sorry state. Demand ran well in 
excess of available supply, and prices 
were nosing higher as consumers at- 
tempted to obtain the metal by vir- 
tually every means. Today, lead is 
still in an unenviable position, but 
for an entirely different reason. The 
available supplies of the metal are 
now so plentiful that most consumers 
are favoring a moderate course in 
stocking it against future use. This 
swing from one end of the scale to 
the other was caused partly by the 
shift that took place in the overall 
metals picture during the past 12 
months and partly by a revival of 
liberal offerings from foreign sources. 
These imports, the volume of which 
exceeded most industry expectations, 
were substantial throughout the year 
and, in some measure, reflected the 
success of our world rehabilitation 
program through ECA and _ other 
agencies. They did, however, succeed 
in toppling the price of lead from its 
peaks of a year ago and have con- 
tributed in no small way to the gen- 
erally spongy price structure that has 
beset the domestic lead market since 
last fall. 

At the present time, there is no 
indication that this condition will 
change, at least until the final quarters 
of 1950. Current demand for the 


metal is so low that consumers are 
making no attempts to stockpile 
against future market rises; ordering 
is being limited only to current com- 
mitments, since the feeling is that 
there will be plenty of lead available 
at present, or possibly lower, prices 
for sometime yet to come. There is 
the possibility, however, that a gen- 
eral rise in overall industrial activity 
during the closing months of 1950 
will see a marked firming of the lead 
market. It should be noted, however, 
that the recent increased activity in 
copper has not spread to lead; thus, 
the mere presence of a boom in other 
segments of industry is not in itself 
always a guarantee of increased ac- 
tivity across the board. Continued im- 
ports of foreign lead at concessionary 
prices are almost sure to be a major 
factor in depressing prices of the 
metal in domestic markets during the 
coming year. These imports, while 
possibly not causing prices to fall 
much lower, will most certainly exert 
a downward pressure against any rises 
that might otherwise occur should 
the demand for lead suddenly swing 
upwards. 


Aluminum 


Aluminum is one metal that enters 
1950 with at least some vestiges of 
last year’s shortage. Although alumi- 
num production boomed during the 
past twelve months and was only 
slightly hampered by strikes, com- 
paratively speaking, demand also rose 
as more and more product manufac- 
turers swung to use of the light metal. 
Since current aluminum output is 
held back by lack of adequate electric 
power and some work stoppages, and 
since the demands for this metal ap- 
pear to be continuing virtually un- 
abated, it is more than likely that a 
tight aluminum market will prevail 
for most, if not all of the coming 
year. In furtherance of this is the fact 
that although no Governmental pur- 
chases are planned for the current 
fiscal year, the metal has been placed 
on the list of strategic and critical 
materials. Governmental require- 
ments will be met with delivery from 
the General Services Administration, 
since it is felt that this action will 
tend to alleviate the already tight sit- 
uation that prevails at the present 
time. 

Pricewise, aluminum should go 
along pretty much on its present 
course. But the possibility of changes 
should not be overlooked, particu- 
larly if a further downward price re- 
vision of competitive metals should 
occur. 


49 








Tin 

The tin situation over the past 12 
months has shown such considerable 
change in the shift from scarcity to 
relative plenty, that the regulatory 
orders of the Department of Com- 
merce on the use of pig tin up to 
now have been eliminated except for 
periodic reports. This relaxation of 
the restrictions on imports, distribu- 
tion and inventories of pig tin is in 
keeping with the previously stated 
intention of Washington to decontrol 
tin as soon as supplies appeared ade- 
quate to meet the needs of industry 
and of the strategic stockpile. In view 
of the overall tin market in recent 
months, the only question raised is 
why such decontrol was held up as 
long as it was. Since the supplies of 
tin during the final quarters of 1949 
consistently exceeded consumption, 
industry spokesmen feel that the 
hoopla accompanying the action of 
the Department of Commerce was 
largely anti-climatic. 

Despite strikes and attendant lost 
production in the mills of tin plate 
producers during the closing months 
of 1949, demand remained narrow 
and irregular. Fourth quarter output 
was about half the originally planned 
production; due in part, of course, to 
the stoppage at the mills and partly 
to the general lack of interest in the 
market. Hopes for 1950 are rising, 
however, as first quarter schedules are 
closing rapidly. Although order pile- 
ups during the six week steel strike 
were moderately heavy, it is expected 
that those can be cleaned up fairly 
quickly. Most emphasis, to date, has 
been on the 0.25-lb. and 0.50-lb. 
electrolytic plate. Present mill stocks 
are a bit below normal, since an un- 
expected wave of anticipatory buying 
occurred by consumers prior to the 
strike. 

As far as domestic prices are con- 
cerned, 1950 should see a decline 
in tin costs, provided, of course, 
that market tightening doesn’t occur, 
which isn’t very likely. Considerable 
thought has been given to the pos- 
sibility of reducing export prices for 
tin plate. Since export prices have 
ranged around 75c per base box 
higher than domestic prices, exten- 
sive jobber business has developed 
by outlets for export. In many in- 
stances, jobbers have undersold for 
export some of the established out- 
lets of integrated tin plate producers. 
The mark-up of export prices in re- 
cent years was primarily caused by 
the exceptionally heavy demand for 
both export and domestic tin plate. 
However, with the difficulties in ad- 
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justement to the new monetary struc- 
tures that have resulted from the 
devaluation of the British pound, ex- 
port tin plate has been moving very 
slowly. A reduction in tin plate ex- 
port prices would naturally speed 
this up and, at the same time, effect 
a more natural relationship between 
domestic and export costs, since it is 
more usual for export prices to be at 
or even below the level of domestic 
tin plate prices. 


Zinc 

Zinc is still another metal that 
enters 1950 in a condition drastically 
changed from what it was a year ago. 
Here, too, the picture is somewhat 
the same as for most of the other 
metals. The industry has not only 
overcome the pressing shortages that 
were present at the beginning of 1949, 
but has been plagued by strikes both 
within and without its own borders. 
The steel strike during the closing 
months of last year caused virtual 
cessation of galvanizing operations, 
which, in turn, were reflected in a 
decrease in zinc demand. Although 
die casting, another big consumer of 
zinc, has continued at favorable rates, 
the overall tone of the zinc situation 
has been far from what it was some 
months back. 

So far as price is concerned, most, 
if not all of the business placed dur- 
ing the closing months of 1949 was 
either at a premium of 1c a bb. 
over Prime Western, or at the mean 
of the quoted range of 10.75c to 
11.00c delivered. The 10.75c price 
remained in the picture primarily be- 
cause some of the contracts that ran 
to the end of the year were drawn up 
on that basis and a considerable quan- 
tity of metal was delivered and billed 
at that price. But pressure at year’s 
end was bringing these prices down- 
ward, with a possible leveling at just 
under 10c. Special High Grade zinc 
has continued at a reasonably heavy 
demand up to the close of the year, 
with scattered sellers reporting they 
are out of the market until such time 
as further supplies of the metal are 
forthcoming. Although these are the 
exception, it is nonetheless a healthy 
sign in the overall picture, as it shows 
that the expectations for 1950 are not 
as pessimistic as might otherwise be 
the case. 


Plastics 

The plastics industry likewise faces 
the new year with a healthy optimism 
born of the performance shown dur- 


ing the past few months. The sharp 
rebound that was experienced in com- 
pression molding following the slump 
that existed up to July, 1949 is ex- 
pected to continue although at 4 
slightly decreased rate of climb. Since 
thermosetting consumption is pre- 
dominately earmarked for industrial 
parts and equipment, the pattern this 
segment of the industry takes follows 
the overall industrial picture pretty 
closely. Thus, the rebound has been 
partly caused by the rebuilding of 
inventories as business in general re- 
covered from the setbacks of early 
last year. 

The thermoplastics didn’t experi- 
ence the same slump, thus the re- 
bound for these materials hasn't 
shown the vigor or strength of that 
of the thermosetting plastics. Since 
thermoplastics are used predomi- 
nantly in consumer goods, there is an 
optimistic feeling present throughout 
the industry that business will stay 
good during the coming year. This 
feeling is engendered principally by 
the fact that there is still a tremen- 
dous amount of purchasing power 
still in the hands of the consuming 
public, and although the public is no 
longer hysterically buying without 
thought of price or quality, they are 
buying if the merchandise offered 
meets their approval. 

Since the plastic industry is largely 
dependent upon all business for its 
relative strength, it is expected that 
pricewise, plastics will follow the 
course of other industries, 7.e., keep 
prices on an even keel with probably 
some reductions if they become pos- 
sible. In this latter, the plastics indus- 
try tends to depart somewhat from 
the overall business scene. This is 
because plastics producers are largely 
mechanized and are not dependent 
upon labor to the extent that other 
materials producers are. Also, since 
most new plant and equipment has 
already been installed in the years 
following the war, there is small 
likelihood of price rises based on 
increased capital investment. 

From this discussion, an overall 
note of optimism is clearly discern- 
ible in the economic position of the 
metals market. The contributing fac 
tors and their interdependence com 
bine to make the outlook for the 
coming year much better than that o! 
12 months ago. Having largely purgec 
itself of labor difficulties and havin 
achieved a measurable degree « 
progress in eliminating acute sca! 
cities, the metals industry is now | 
a better position to move into a ne 
year than it has been for sometim: 
past. 
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Increases in machining 

rates of at least 25% are 

gained with these new 

free machining steels de- 

veloped during the past 
year. 





@ FOR MANY YEARS attempts have 
been made to provide steels which 
machined better—and consequently 
faster—than the standard group of 
AISI B series steels. During the last 
few months, three companies have 
indicated that they have been success- 
ful in such a quest by announcing 
new free-machining steels. All of 
them offer substantial production 
rates, with the most conservative 
laming a machining rate 25% 


Three New Steels Offer 
Higher Machinability Rates 


greater than comparable existing 
Bessemer steels. 

Jones & Laughlin Steel Corp. has 
improved upon three basic Bessemer 
steels to produce a group of “E” 
steels. La Salle Steel Co. and Joseph 
T. Ryerson & Son, Inc. have both 
developed open hearth steels with 
high machinability. Both of the lat- 
ter steels are leaded. Ledloy, the 
Ryerson steel, is similar to AISI 
B1113 in composition, while La-Led, 
the La Salle steel, has no comparable 
AISI or SAE analysis. 


Bessemer Steels 


An increase in machinability of at 
least 25% over comparable grades 
of old-type Bessemer steels has been 
attained by Jones & Laughlin in three 
E steels which have been made avail- 
able after five years of testing. The 


new steels compare with B1111, 
B1112 and B1113 in physical prop- 
erties. The same treatments can be 
applied to the E steels as to the 
standard Bessemer steels. The E 
steels are said to provide better finish 
at the speeds. Tool life in cutting E 
steels has been improved by as much 
as 200% over steels formerly used. 

In developing the new steels, Jones 
& Laughlin has worked in a direction 
opposite to that of widely accepted 
theory. Many believe that machina- 
bility is related to brittleness and, 
therefore, that machinability was 
achieved by keeping carbon content 
as high as possible consistent with 
desired hardness. In the J & L steels, 
greater machinability is attained with 
a lower carbon content. Maximum 
carbon in E steel is 0.06%. The usual 
carbon content of comparable stand- 
ard Bessemer screw stock is from 


Typical uses for the new “E” group of Bessemer free-machining steels include lubrication fittings, nuts, studs, bolts, washing machine parts 
and shafts. In producing the parts shown at left, tool life is said to have increased up to 200% with uniformity of finish remaining 
constant. At right are a group of typical screw machine parts made of the new steels. (Courtesy Jones & Laughlin Steel Corp.) 





1950 


L\NUARY, 


51 





0.08 to 0.12%. 

E steels are being used for nuts, 
studs, bolts, lubrication fittings, shafts, 
textile machine parts, switches and 
many other screw machine products. 
E steels are available in all standard 
shapes and sizes. Accompanying il- 
lustrations show some applications, 
together with production data. 


Open Hearth B1113 


In producing Ledloy, Ryerson took 
a composition approximating that of 
AISI B1113, added lead to it, and 
produced the steel by open hearth 
methods rather than by the Bessemer 
process. The lead is said to have no 
appreciable effect upon physical prop- 
erties, so Ledloy is quite similar in 
physicals to B1113 but with some- 
what better ductility and an ability 
to be carburized better. 

As yet, no definite machinability 
standard has been established for 
Ledloy. In tests it is machined satis- 
factorily at 325 sfm. as compared to 
225 for B1113. In production, reports 
show it to be machined faster by 30 


to 50% than B1113. These rates 
would indicate that Ledloy machines 
about twice as fast as B1112, which 
is the basis for machinability ratings 
(100% ). Tool life in cutting Ledloy 
is reported as from 50 to 200% 
longer than in cutting regular Besse- 
mer screw steels. 

The lead in Ledloy is added by a 
special process which results in a 
distribution so fine that the lead 
cannot be seen under a microscope. 
The slight grain refinement that re- 
sults from the lead addition helps 
provide the smooth machined surface 
attained with sharp tools at high 
speeds. 

Ledloy is stocked in cold finished 
rounds in sizes of 14 in. and larger. 
Its cost is somewhat higher than 
AISI B1113. 


Open Hearth Screw Machine Steel 
La-Led, produced by La Salle Steel 


Co., is an open hearth screw machine 
steel that is rephosphorized, resul- 
furized and lead bearing. There is 
no comparable SAE or AISI analysis. 


Its chemistry conforms essentially « 
the following analysis: carbon, 0.08 
to 0.13; manganese, 0.80 to 1.10: 
phosphorus, 0.05 to 0.09; sulfur, 0.25 
to 0.30; and lead, 0.15 to 0.35%. 

Machinability of La-Led is rated as 
325 sfm., which is 45% faster than 
B1113 and about double B1112 
Speeds up to 400 sfm. have been re. 
ported with high-speed tooling and 
600 sfm. with carbides. Tool life 
and finish are reported as good and 
dimensional accuracy is readily main- 
tained. 

La-Led as cold drawn in the sizes 
14 in. to 1 in. has tensile strength 
ranging between 70,000 and 80,000 
psi., with yield strengths about 10,000 
psi. lower. Elongation is reported at 
14 to 17% and reduction of area 
from 45 to 50%. 

The new steel is intended primarily 
for parts requiring extensive machin- 
ing, but the full range of application 
has not been determined. Tests are 
being run currently to learn whether 
there is a possibility of using the bar 
stock in place of tubing and stamp- 
ings. 


The parts shown here are typical of those made from one of the new lead bearing screw machining steels, known as La-Led. (Left) A 
machinery part machined from 15¢-in. round stock; part was formerly machined from C-1117. (Right) A washing machine insert machined 
(Courtesy La Salle Stee! Co.) 


from 5@-in. round stock, replacing B-1112; production per hour increased 63%. 
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Development of new equipment which 
employs consumable metal electrodes 
further improves this welding process 
and greatly extends its use in joining 
difficult-to-weld materials. 


@ SINCE ITS EARLY development 
during the war, inert-gas-shielded arc 
welding has advanced steadily as a 
lependable method for joining diff- 
cult-to-weld materials. With its use 
uniform high-quality welds have been 
obtained in such diverse materials as 
aluminum and its alloys, nickel alloys, 
copper and copper alloys, magnesium, 
and stainless steels. During the past 
year Or so another important advance 
in the process has been made, which 
extends its use to welding of heavier 
icknesses than heretofore practical 
nd thereby greatly broadens its pos- 
sible applications. 
Briefly, the new development in- 
ves the use of a metal electrode. 
[he inert-gas-shielded arc process, as 
riginally developed, uses a virtually 
non-consumable tungsten electrode. 
The arc is struck between this elec- 
trode and the work piece while either 
lium or argon gas envelopes the 
weld zone and prevents oxidation. 
Depending on the application, filler 
rod may or may not be fed into the 
much in the same manner as in 
<yacetylene welding. While this 
ngsten arc method has proved suc- 
ssful and will continue to be used 
f many applications, it is limited 
largely to relatively thin gage metal. 
For welding thick sections, where 
er metal is required, the tungsten 
method is slow and not too eco- 
mical. 
In addition, problems have been 
ountered in trying to mechanize 
A major drawback to fully auto- 
‘tic tungsten arc welding has been 
> inability to accurately control the 
ed of filler wire in relation to the 
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Thick Aluminum and Stainless Steel 
Joined by New Inert-Gas-Shielded 





welding arc. The development by Air 
Reduction Sales Co., The Linde Air 
Products Co. and Battelle Memorial 
Institute of a method and equipment 
that uses a consumable metal elec- 
trode in place of tungsten has now 
eliminated many of these problems. 


Process and Equipment 
Characteristics 


The method involves continuous 
feeding of bare wire filler metal 
through the shielding gas. The filler 
wire, which serves as the electrode, 
carries the welding current, and the 
welding arc is maintained between 
the end of this wire and the work 
piece. Power for welding can be sup- 
plied from a standard direct current 
welding generator. 

Equipment at present is available 
for semi-automatic hand welding and 
for fully automatic machine welding 
The semi-automatic equipment for 
manual operation consists of a pistol 
shaped welding tool as shown in the 
accompanying photograph. The filler 
wire and gas are fed through the bar- 
rel and nozzle of the gun, and a switch 
in the handle starts and stops the gas 
flow and wire feed. The filler wire 
is drawn off a supply reel and pro- 
pelled through the gas-filler-wire con- 
ductor by means of motor driven 
feed rolls. These rolls are driven by a 
variable speed motor through an ap- 
propriate speed reducer. Wire feed 
speed is constant once established. 
The welding arc, therefore, is con- 
trolled by current setting, wire feed 
speed and the inherent dropping volt- 
ampere characteristics of the conven- 
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tional d.c. welding generator. Thus, 
the arc with the manual tool is self 
regulating. The hand gun can weld 
in flat, vertical, and overhead posi- 
tions using beading or weaving tech- 
niques. 

In the fully automatic machine 
units, the welding head is mounted 
on a carriage (see accompanying pho- 
tograph) which moves along the 
work piece as welding proceeds. Or 
the welding head can be designed to 
remain stationary while the work 
moves beneath it. Filler wire is fed 
from a coil driven by a variable speed 
electric motor, and its speed is con- 
trolled by the welding voltage. Butt, 
fillet, and lap joints can be welded. 
At present butt welding is limited to 
the flat position, and fillet and lap 
welding to the flat and horizontal 
positions. Where desirable, weaving 
techniques can be used. 

With both semi- and fully-auto- 
matic methods standard joint designs 
are suitable, and single and multi- 
pass welds are possible. In the heavier 
gages, welding is generally performed 
from both sides of the plate, although 
some work has been done with single 
pass welds, using a back-up bar. 

In general, gas-shielded metal arc 
welding cannot be used on metal 
thickness of less than about 3/16 in 
because of the danger of burn- 
through. Its widest use seems to be 
on heavier sections where filler metal 
is required. In commercial practice 
thicknesses up to around 2 in. have 
been successfully welded, and it is 
believed that thicker sections will be 
welded in production as the applica- 
tions arise. 














Welding aluminum plate in an upright position with the semi-automatic weldirg gun. 


(Courtesy Battelle Memorial Institute) 


Since the filler wire is the elec- 
trode and forms part of the welding 
circuit, lower welding currents can 
be used than for comparable welds 
made with the tungsten-arc method; 
this results in greater weld deposi- 
tion efficiency. In general, speeds with 
gas-shielded-metallic arc welding are 
2 to 4 times those with the tungsten 
arc method, and as a direct result gas 
consumption is 2 to 4 times lower, 
which means greater welding econ- 
omy. In addition, the method has the 
other advantages of inert-gas-shielded 
arc welding, which include high weld 
quality, good appearance of finished 
welds, no danger of flux entrapment, 
and no need for flux removal. 

Either pure helium or welding 
grade argon can be used as the shield- 
ing gas. Which of the gases to use 
in any given application is not too 
clear-cut, for there still exist dif- 
ferences of opinion in the welding 
field on this matter. However, it is 
generally agreed that argon is most 
suitable for welding light gages in all 
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metals, because helium gives a higher 
voltage drop and, therefore, a higher 
heat input, and this high input on 
light sections often causes difficulty 
in controlling the molten weld metal. 

In welding heavy sections this 
characteristic of high heat input with 
helium can sometimes be used to ad- 
vantage in cases where it is difficult 
to supply sufficient current with a 
given size filler wire. Also, in ma- 
chine welding under carefully con- 
trolled conditions, there may be the 
advantage of gaining higher deposi- 
tion rates. In such cases, although the 
rate of consumption of helium is 
greater than argon, the difference in 
total gas consumption may be quite 
small because of the faster welding 
speeds with helium. However, in 
general, less argon than helium is 


consumed for a given amount o/ 
welding and, therefore, cost of gas i 
usually less. 

As can be seen from above, bot! 
gases have some advantages and dis 
advantages, and the decision as t 
which gas to use depends on the par 
ticular circumstances involved in each 
application. Work has been done on 
using mixtures of helium and argon. 
and in some cases has proved suc 
cessful. 


Aluminum 


Inert-gas-shielded metal arc weld 
ing can be applied to all the weldable 
aluminum alloys, including 2S, 3S, 
52S and 61S. The fully automatic 
method is being used at present in 
the fabrication of tank cars and pres- 
sure vessels made of 2S and 3S alloys 
These vessels are manufactured to 
meet the pressure vessel code require 
ments (ASME U-68) and mus: 
therefore have X-ray sound welds 
The aluminum plate thickness in the 
tank cars ranges from % to 14% in 
In another case pressure vessels with 
114-in. thick walls of 2S for low 
temperature service are being com 
pletely welded by this process. 

Either commercially pure alumi 
num (2S) or 43S alloy wire, which 
contains 5% silicon, is used as filler 
metal. For welding 2S and 3S, or 
where optimum corrosion resistanc¢ 
is required, 2S wire is used. How 
ever, where corrosion resistance is not 
a critical factor, 43S is often satis 
factory. The filler metal wire is avail 
able in the following sizes—1,‘1( 
3/64, and 3/32- and Yg-in. dia. 

Aluminum alloys welded with thes« 
filler metals show weld strengths ai 
least equivalent to the base metal 
strength in the annealed condition 
This is shown by results of transverse 
tensile rests on specimens taken from 
plates welded with the semi-auto 
matic welding gun using helium gas 
A 1-in. plate of 3S alloy welded with 
2S filler metal gave a transverse ten 
sile strength of 16,030 psi. A 34-in 
2S alloy plate welded with 2S filler 
metal tested 13,100 psi. Tests run o1 
61S-T6 alloy welded with 43S wir 
had a transverse tensile strength o 
24,000 to 31,000 psi. 

Tests of 0.505-in. all-weld spec: 
mens made with the semi-automati 
gun and helium gas also showed ex 
cellent results. These are listed below 





Ultimate Tensile 


Elonaation in Reduction in 








Weld Metal Strength, Psi. 2 In., % Area, % 
2S 17,900 25.5 35.9 
43S 22,450 8.4 8.6 
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Tests of 0.505-in. all-weld metal 
specimens made in various aluminum 
alloy plates in two passes with a fully 
automatic gas-shielded metal arc 
welding machine using argon gas 
show comparable results: 


As is well known, the non-heat 
treatable aluminum alloy grades (2S 
and 3S) double or sometimes triple 
in tensile strength with no appre- 
ciable drop in ductility at sub-zero 
temperatures as low as —320 F. For 





Ultimate Tensile Elongation in 








Plate Alloy | Thickness, In. | Strength, Psi. 2 In., % 
525-0 | V4 28,000 | 6 
2S- 2H 2p. 14,400 40 
61S-T Vg 30,000 9 
61S-T | %/, | 30,000 11 








A view of a fully automatic machine unit making use of a consumable metal electrode 
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this reason heavy gage aluminum is 
a desirable material for equipment 
operating at sub-zero temperatures; 
therefore, tests have been conducted 
to determine the impact strength of 
the welds at these temperatures. Re- 
sults of Charpy impact tests on 1-in. 
3S alloy plate welded with 2S filler 
metal showed the following results: 
at 66 F, 21 to 40 ft.-lb.; at —320 F, 
20 to 24 ft.-lb. 


Stainless Steels 


While the initial work with inert- 


\ 


(Courtesy The Linde Air Products Co.) 
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gas-shielded metal arc welding was 
done on aluminum alloys, subsequent 
work has indicated that high quality 
welds can be obtained in most of the 
weldable chromium-nickel stainless 
steels. At present some commercial 
welding of types 310, 347 and 316 
is being carried on with both the 
semi-automatic manual and machine 
units. It is expected that other types 
will be welded when filler wire is 
available. 

One of the chief advantages 
claimed for the use of this process 
on stainless steels is that closer con- 
trol over the analysis of deposited 
filler metal is achieved; the filler wire 
analysis is not changed appreciably 
when transferred across the arc, as 
may be the case with coated rods 
deposited by older metallic arc meth- 
ods. Thus, since the filler metal 
analysis is almost identical to the 
original filler wire, composition of 
final weld metal is accurately known. 

Another advantage that has been 
pointed out is the rapid deposition 
rate which results with relatively low 
heat input, compared to the regular 
metallic arc methods; this reduces 
distortion and heat effects in base 
metal. When using 1/16-in. wire in 
the semi-automatic hand welding 
gun, deposition rates in the down- 


The welding gun being used to weld %-in. hinges to '%-in. 
(Courtesy Air Reduction Sales Co.) 








hand position of 15 Ib. per arc hr. 
are possible. 

Sound welds without porosity and 
slag inclusions can be obtained, and 
the mechanical properties of the 
welded joint are comparable to those 
by other methods. The finished weld 
surface is dull, but it can be ground, 
buffed and polished to any desired 
finish as easily as welds made by other 
methods. Other advantages include: 
no flux cleaning problem; less weld- 
ing fumes; and less waste from stub 
ends of electrodes. 

While the process shows consid- 
erable promise in the welding of 
stainless steels, there exists at present 
some difference of opinion in the 
field as to its place in relation to 
regular metallic arc and submerged 
arc welding. The older methods have 
proved quite satisfactory in many ap- 
plications. Although no cost figures 
are available, it is generally believed 
that gas-shielded metal arc welding 
costs more on stainless than the olde 
methods because of the cost of the 
shielding gas. 

Gas-shielded metal arc welding is 
also applicable to practically all other 
commonly welded nonferrous metals 
such as silicon bronze, aluminum 
bronze, copper, and nickel alloys. It 
is being used commercially on these 










aluminum window frames. 


materials, and has been found to be 
particularly suitable for overlaying 
aluminum bronze. It has also been 
used successfully on magnesium. 








Etched cross sections (2X) of inert-gas- 

shielded metal arc welds on %%4-in. 61ST 

aluminum with No. 43 alloy filler rod. 
(Courtesy The Linde Air Products Co.) 





T 
re 
li 
m 
4 Ipm Welding Speed ce 
330 Amp. Welding Current 
7.7 Lb. per Hr. of 4%-In. Dia. 
le 
W! 
in 
D 
1S 
Ww 
th 
CO 
ha 
P; 
to 
6 Ipm Welding Speed M 
350 Amp. Welding Current . 
8.2 Lb. per Hr. of Y¥e-In. Dta. es 
di 
CO 
br 





500 F Preheat 

8 to 10 Ipm Welding Speed 
330 Amp. Welding Current in 
7.7 Lb. per Hr. of %-In. Dia. , CY 





Edge Preparation on All: 60-Deg. V&, 
3@-In. Nose (1st Side) “U” Backchip, ”’: | 
In. Deep (2nd Side) t 


MATERIALS & METHODS 


New Vinyl Plastic Has 
Improved Heat Resistance 


by KENNETH ROSE, Associate Editor, Materials & Methods 











This high molecular weight 

resin has good heat and 
) light stability, is easily 
' molded and extruded, and 
' can be used as a surface 
: coating. 


| eo A NEW VINYL CHLORIDE polymer 
— with interesting properties has been 
» introduced recently by the Chemicals 

Division of Glenn L. Martin Co. It 
= is a high-molecular-weight material, 
with heat and light stability better 
than those of most materials of this 
composition. 

Large scale production of this resin 
has now begun in a new plant at 
Painesville, Ohio, and will be offered 
to the industry under the trade name 
Marvinol VR-10. Only the basic resin, 
without plasticizer or other ingredi- 
ents of the completed plastic, is pro- 
duced by the Martin Company. The 
company does no formulating, but 
buys from its customers even those 
finished plastics that it uses itself in 
its aircraft division. The material is 
: supplied as a fine powder, of which 
4 100% will pass through a 100-mesh 
screen. It is nonhygroscopic. 

Che resin can be compounded in 
one stage on a roller mill or in a 
Banbury mill. Greater uniformity is 
possible, however, when two-stage 
compounding and mixing are used, 
with a premixing followed by a flux- 
;, the fluxing making use of ele- 
ed temperatures. Premixing can be 
ie wet or dry, depending upon the 
upment available and the plas- 
izers used. Fluxing will require 
| nperatures of about 320 to 380 F 
ee, fe |! the stock has been properly mixed. 
6. € compounded plastic is then gran- 
u ted, usually on a chopper handling Aircraft applications of the new plastic include cable coverings and coverings for static 
Slab stock or filaments. dissipators. 
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Properties and Characteristics 


Some of the properties of the resin 
are given in the following table: 


Specific gravity 
Apparent den- 
sity, gm. per 


1.4 


c.c. (powder ) 0.37 to 0.40 
Resistance to 
SS dete Ate Excellent 
Chemical resis- 
a ss 854% Resists dilute 
acids and alkalies 
Flammability Will not support 


combustion 


The vinyl plastic can be molded 
and extruded, or can be formed into 
films as a surface coating or as an 
unsupported film. Injection molding 
is done at temperatures of from 300 
to 360 F, depending upon the for- 
mulation, and the pressure will be 
15,000 to 30,000 psi. 

Extruding is best done at about 
340 to 375 F, or sometimes higher. 
A typical extrusion application is 
medical tubing used in blood trans- 
fusion and intravenous-feeding equip- 
ment for hospitals. The major steps in 
producing this tubing are: weighing 
and mechanical blendings of the resin 
with plasticizer, stabilizer and other 
ingredients called for in the formula- 
tion; further dispersion of the com- 
pound in a mixing mill at elevated 
temperatures to form plastic strips; 
solidification of the strips by cooling, 
and grinding to form granules; feed- 
ing of the granular material to the 
extruder from which it emerges as 
tubing; and conveyor-cooling of the 
tubing as it flows out to be reeled up. 
Advantages of the new vinyl resin in 
this application from the fabricator’s 
viewpoint include the achievement 
of more compact masses and less dust, 
larger size batches, and faster extru- 
sion speeds. Heat stability is another 
advantage, and in this formulation, 
it stands up well under temperatures 
around 350 F in the processing cycles. 

Paper or cloth can be coated with 
the plastic, or it can be prepared 
a free and unsupported film by several 
methods, including calendering, cast- 
ing and spreading. When calendering 
the plastic to a flexible sheet, the 
stock is usually fed hot to the calen- 
der rolls, and worked 310 to 365 
F, or higher when possible. The ma- 
terial can be calendered onto paper 
or cloth, first preheating the base ma- 
terial to the approximate temperature 
of the plastic. Film casting is usually 
done from a dispersion in volatile, 
nonaqueous liquids, where the thick- 
ress of the film can be controlled to 





































By a simple assembly operation, electrical aircraft cables are inserted in plastic conduit. 


some degree by the dilution of the 
dispersion. It is sometimes possible 
to omit blending and milling opera- 
tions when casting films. Coating is 
sometimes done by applying these 
dispersions to a base material, using 
rollers or knife spreaders. A paste 
can be made by dispersing the plastic 
in a plasticizer. A diluent added to 
this will produce a dispersion of 
lower viscosity suitable for coating 
or casting. A fusion step is generally 
used to consolidate the plastic after 
coating, and this can be done at tem- 
peratures from about 250 to 400 F. 
The improved heat resistance of 
the resin, due to its high molecular 
weight, has already been mentioned. 
This resistance to deterioration at 
elevated temperatures carries over 
into the compounded plastics, the 
degree of improvement depending 
upon.the type of plasticizer used. A 
formulation plasticized sufficiently to 
be used as cable covering for elec- 
trical conductors is marketed by Elec- 
trical Insulation Corp., with the abil- 
ity to withstand continuous exposure 
to 220 F. Another composition with 
unusual elevated-temperature proper- 
ties is made as a tubing. 
Underwriters’ Laboratories have 
recognized these electrical materials. 
Standard aging tests have shown that 


tubing from this resin retains its 
elongation and tensile strength prop- 
erties above the marginal require- 
ments. Its resistance to oil, and the 

stability of such sleeving at elevated 
temperatures make it suitable as in 
sulation for protecting transforme: 
leads and other such conductors. 

Increased strength is another fea 
ture that follows from the _ highe: 
molecular weight. A plastics liner for 
a portable swimming tank 32 ft. by 
68 ft. is one of the products using 
this property. Water absorption is 
low—about 0.5%. The material is 
also finding use in a tough sheet th 
goes into the upholstery field, wher 
non-flammability is likewise of im- 
portance. Columbus Coated Fabrics 
Corp. reports that the heat stabili 
of the material is a two-fold advai 
tage in that it permits working the 
material during its milling and blen 
ing stages at a higher temperatu 
than is customary, thus speeding ¢! 
process. 

Aircraft applications include el 
trical wire and cable coverings, n 
chanical tubing, and coverings ! 
Static dissipators. Other items 
molded toys, automobile upholste: 
shower curtains, shoes, coated deco 
tive papers, and food packaging n 
terials. 
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by T. €. DU MOND, Editor, Materials & Methods 


e A NEW, SIMPLE and fast method 
of polishing metal surfaces has re- 
cently been developed by Battelle 
Memorial Institute, Columbus, Ohio. 
The process, called chemical polish- 
ing, essentially consists of dipping 
the parts to be polished into a chemi- 
cal solution; the resulting reaction 
* duces a highly lustrous metal sur- 
face. The method is applicable to a 
variety of metals and alloys, and al- 
though not a cure-all, it promises to 
find wide use, especially for intricate 
shapes that are difficult and costly or 
impossible to do by conventional 
polishing and buffing methods. 

The need for a simple dip process 
for economically producing polished 
surfaces comparable to those ob- 
tained by mechanical methods and by 
electrolytic polishing, has long been 
recognized. Bright dipping has found 
use in a number of applications, but 
its use as a means of final polishing 
has generally been limited because of 
its etching action; its inability to pro- 
vide an even highly reflective surface; 
and, because bright dips are usually 
tricky to control. While this new 
chemical polishing process is an acid 
dip process, like bright dipping, the 
bath has a true polishing action and 
does not pit or etch the surface. Con- 
trol is simple because neither time 
nor temperature is critical. The re- 
sulting polished surface often re- 
guires no additional operations and, 
where desired, is suitable for subse- 
quent plating. 


Description of Process 


[he solutions used for chemical 
lishing are essentially oxidizing 
1 baths composed principally of 
ric, acetic and phosphoric acids. 
ree basic solution compositions 
ve been developed to handle the 
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Nonferrous Metals Given High Finish by 


New Chemical Polishing Process 





metals thus far worked with. How- 
ever, the differences in composition 
are minor and merely consist of small 
additions of certain chemicals. 

The baths operate at temperatures 
ranging from room temperature to 
around 225 F, depending on the 
metal being treated and time of im- 
mersion. In general, the action of 
bath becomes slower as temperature 
decreases for a given metal. The bath 
is usually heated to the desired op- 
erating temperature before dipping 
of the parts is begun. Once in proc- 
essing of parts through the bath has 
started, continued heating might or 
might not be necessary. In some cases 
the heat of the reaction might be 
sufficient to keep the bath at the 
Optimum operating temperature. 

The time of immersion is not as 
critical as with most conventional 
acid dips. Immersion periods vary 


This new low-cost acid dip is non- 

etching and promises to find wide 

use, especially for polishing intri- 
cately shaped parts. 


from about 30 sec. to 10 min., de- 
pending on the metal, the condition 
of the initial surface, the final finish 
desired, and the bath temperature. 

Below are listed some typical bath 
temperatures and times for polishing 
several common materials: 


Temp. F Time 
Brass 130-150 2- 5 min. 


Nickel 160-190 1-10 min. 
Aluminum 205-220 1- 4 min. 


Equipment required for this pol- 
ishing process is quite simple, the 
main items being tanks, work han- 
dling equipment, and a means of 
heating. The tank or tank lining can 
be constructed of stainless steel, Dur- 
iron, glass, ceramics, or any other 
material that will resist the action of 
hot nitric acid. The bath can be 
heated by any of the conventional 
internal or external methods. How- 


Fig. 1—Typical parts polished by process range from brass buttons to aluminum forgings. 
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ever, steam exhaust methods cannot 
be used because the condensed steam 
would dilute the bath. Portions of 
the internal heating devices that come 
in contact with the bath must, of 
course, be made of a material that is 
not affected by the bath. Work han- 
dling equipment consists of wire, 
wire baskets, racks, or similar devices, 
made of any nitric acid resistant 
material. 

The principal steps in the chemi- 
cal polishing process are: (1) pre- 
clean, (2) dip in bath, (3) rinse, 
and (4) dry. The quality of the final 
polished surface depends largely on 
the quality and condition of the sur- 
face to be polished. The work should 
be descaled, and vapor degreasing to 
remove foreign matter, such as grease, 
oil, drawing compounds, dirt, finger 
marks, etc., is recommended. Solder 
flux, if any, should be removed. 

After cleaning, the parts are im- 
mersed for a short period into the 
polishing bath. Agitation of the work, 
although not mandatory, is prefer- 
able. Although in the initial applica- 
tions the work pieces have been 
dipped, it is believed that the polish- 
ing solution could be sprayed on, or 
the solution might be used in revolv- 
ing barrels. 

After being removed from the 
chemical bath, the polished parts are 


rinsed with hot water either by dip- 
ping or spraying, or both. The parts 
are then dried by any conventional 
method. 

Besides having the advantage of 
simplicity, chemical polishing is eco- 
nomical. The cost of chemical polish- 
ing has been estimated by licensees 
to be between 3144 to 6¢ per sq. ft. 
of polished surface. This figure in- 
cludes chemicals, labor, equipment, 
overhead and royalty. In practice, it 
has eliminated from one to four steps 
in the finishing of some metal prod- 
ucts, and has thus cut finishing costs 
as much as 50%. 


Materials That Can Be Polished 


Materials that have been success- 
fully polished by the process include 
copper, nickel and aluminum, and 
various of their alloys. Fig. 1 shows 
typical products of the process, which 
range from brass buttons and chain 
to aluminum gun and aircraft forg- 
ings. In the lower left to the illustra- 
tion is a brass medal with a colored 
enamel inlay. A portion of a nickel- 
plated hubcap and nickel silver 
spoons are shown in the center. In 
Fig. 2 are shown a drawn brass 
hemisphere and a brass thermostat 
before and after chemical polishing. 
Following is a list of the metals and 


The automobile thermostat (above right) and the inverted brass cup (below left) have been 
polished in the chemical bath. 





alloys that have been polished suc. 
cessfully to date (December, 1949): 


Yellow brass—sheet stampings 
Commercial brass—sheet stamp. 
ings 
Logan brass and cartridge brass 
Beryllium copper—sheet and rod 
—after scale removal 
Die cast brass (lead free ) 
Copper—sheet stampings or tub- 
ing 
Copper electroplate 
Bronzes— manganese bronzes. 
Many bronzes do not polish to 
a bright finish 
Nickel silver — sheet, stampings, 
silverware, and nickel silver- 
brass assemblies 
Monel—sheet, rod and tubing 
Nickel with 3% manganese 
Aluminum— 
2S sheet and stampings 
3S sheet and stampings 
4S sheet and stampings 
63S extrusions 
14S-T forgings 
75S-T forgings 
24S-T extrusions 


The above list is not final, for other 
materials are continually being tested. 
To date steels, stainless steels, zinc 
and zinc-base die castings have not 
been successfully chemically polished. 
However, it is believed that by 
further research suitable bath com- 
positions may be developed to extend 
the process to other metals and alloys. 

Mechanically worked products such 
as drawn, extruded, stamped and 
forged articles, in general, polish 
more readily than castings. Nickel 
and copper electroplates can be pol- 
ished by the process, provided that 
the electroplate is sufficiently thick 
(no less than 0.0005 in.). As pointed 
out previously, chemical polishing is 
particularly suited for intricate 
shapes, for example, chains, jewelry 
of all kinds, and parts with deep re- 
cesses, holes and undercuts. In other 
words, any surface that can be wetted 
can be polished. The, largest objects 
that have been polished to date in the 
laboratory are aluminum broiler pans 
for kitchen ranges. The size of the 
object to be polished is limited only 
by the size of the equipment available. 

The quality and degree of polish 
obtained by chemical polishing de- 
pends largely on the nature and con- 
ditions of the base metal surface. [n 
this respect it is similar to electro- 
polishing. Although the chemical pol- 
ishing bath has definite leveling ac- 
tion and, therefore, tends to even-out 
surface irregularities and give a uni- 
form overall polish, it will not re- 
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move deep die marks, scratches, and 
other gross surface flaws such as holes 
and gouges. Where such marks are 
shallow they can be removed by 
lengthening the time in the bath. It 
is possible to combine chemical pol- 
ishing also with other methods, such 
as mechanical buffing or polishing. 

The grain size of the metal in- 
fluences the final appearance that can 
be obtained. The finer the grain the 
higher will be the reflectivity of the 
polished surface. Metal with a grain 
size within the range 0.010 to 0.025 
mm. (plating quality cold-rolled fin- 
ish) can be supplied by some mills 
and is satisfactory. Cold worked parts 
will usually yield more highly reflec- 
tive surfaces when chemically pol- 
ished. Metal which shows coarse 
orange peel when drawn will not 
have that orange peel removed by 
chemical polishing. Cast products, 
with their coarse grain structure, can- 
not be highly polished by this process. 
Where joints have been soldered with 
tin-lead solders, the method will not 
polish the joint. However, brazed and 
welded joints have been successfully 
polished. 

The appearance of the polish ob- 
tained by chemical polishing is simi- 
lar to that of electrolytic polishing. 
In many cases the degree of polish is 
strictly comparable while in others 
the reflectivity of chemically polished 
parts is slightly lower. There is a dif- 
ference in the appearance of surfaces 
polished by conventional mechanical 
methods and by chemical polishing. 
The polish obtained by mechanical 
buffing or polishing has a directional 
cast due to the smearing action of the 
wheels. Also, the polishing or buffing 
compounds cause very fine scratches 
in the surface. With chemical polish- 
ing, these very fine scratches and the 
directional effect are not obtained. In 
applications where a directional effect 
in the polished surface is desired, the 
part can be given a light mechanical 
polish after the chemical polishing 
Operation. 

Although chemical polishing is 
still too mew to have been widely 
ised, a number of commercial appli- 
cations are already underway and 
have proved successful. Nickel silver 
tableware, brass lock hardware, brass 
cture frames, aluminum forgings 
1 stampings are being polished 
ccessfully. Use of the chemical pol- 
ung process by one manufacturer 
minated five buffing operations in 
ushing locks and hasps. A savings 

about $65 per 1000 locks and 
sps resulted. 

Brass plates assembled with cad- 
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mium-plated screws have been chemi- 
cally polished to produce a surface 
suitable for subsequent copper and 
nickel plating. Brass rings, which are 
normally bright dipped and tumbled 
prior to receiving a flash gold plate, 
can be chemically polished in a basket 
to obtain a satisfactory finish in 90 
sec. Brass fireplace screen frames, 
after receiving a 2-min. chemical pol- 
ishing treatment, can be color-buffed 


to a mirror plane surface, the treat- 
ment eliminating all other wheel 
polishing operations normally used. 

Brass pocket flashlight cases, brass 
screws, brass compacts, safety pins, 
nickel laundry tags, nickel-silver clips 
used in the dental industry, Monel 
tubing and spinnings, pencil ferrules, 
and brass license-plate frames are 
other items that have been treated by 
the process to acceptable appearance. 


A spoon polished in the chemical polishing bath is shown here just before rinsing. 











Dual-Purpose Salt Bath Cuts Steel Processing Costs 


Descaling and tempering steps are combined 
to prepare automotive forgings for finishing 
without sacrifice of quality. 


@ PROCESSING COSTS can some- 
times be cut by eliminating certain 
steps in manufacture, or by taking 
full advantage of the equipment used. 
A third method that can often lead 
to reduced costs is the doubling-up 
or combining of processing functions 
or operations. While only occasion- 
ally can a process or a piece of equip- 
ment be given a dual function, such 
cost-cutting steps are particularly 
welcomed because they usually in- 
volve only a small additional invest- 
ment, and leave the process as a whole 
essentially unchanged. 

In the Chevrolet-Saginaw Div. of 
General Motors one of the produc- 
tion lines manufactures bumpers and 
bumper brackets. These pieces are 
forged from steel of high enough 
carbon content to give a good re- 
sponse in heat treating. Specifications 
call for accurate heat treating, and, in 
the case of the bumpers, polishing to 
a high finish as a preliminary to chro- 
mium plating. In a study of the 
operations the possibility of using 
a salt bath for a dual purpose was 
considered. The hardened brackets 
required tempering, and careful de- 
scaling was a pre-requisite to good 
bonderizing before painting. A single 
salt bath that could descale the formed 
pieces and at the same time draw 
back the hardness to the proper de- 
gree would effect economies in equip- 
ment and in processing costs. After 
tests had verified proposed methods, 
this salt bath was put into operation. 

Bumper brackets are made from 
high-carbon steel, SAE 1080, and are 
heat treated to a final hardness of 
321 to 388 Brinell. Brackets are hot 
formed, and are coated with scale as 
a result. Brackets are cut from bar 
stock 7/32 in. thick. Forming con- 


sists of edge bending and piercing, 
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and the steel is heated to about 
1600 F for processing. The edge bent 
brackets are again heated to 1600 F 
and formed in a Gogan Die. After 
forming, the hot brackets drop into 
an oil quench. The pieces come from 
the hardening process with a hardness 
of 514 to 601 Brinell. 

It was here that the change in op- 
erations was made. Formerly the 
brackets had gone into an air furnace 
to be drawn back in hardness to the 
required hardness, discharged into 
water to cool to facilitate immediate 


by C. M. CAMPBELL, Metallurgist, 


Chevrolet-Saginaw Transmission Div., General Motors Corp. 


handling and to remove by thermal 
shock some of the scale. The pieces 
were then hung on a conveyor and 
carried into an acid pickle to remove 
the remainder of the scale. From here 
the pieces were taken to assembly, 
where they were riveted together, and 
the assembly then conveyed through 
the paint and drying oven. 

In the present sequence of opera- 
tions, the hardened pieces are taken 
through a bath containing a cleaning 
compound applied with pressure 
sprays. Loose scale is removed here. 


Bumper bracket parts before and after combined tempering and descaling treatment in 
salt bath. 
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The work then goes into a dryer at 
bout 200 to 250 F, which serves as 

mild preheater; this also reduces 
rhe load on the salt bath. Immediately 
fcer leaving the preheater and dryer 
che pieces go into the salt bath. 

The salt bath operates at 1050 F, 
and contains an alkaline descaling 
salt sold under the trade name of 
Virgo Salt. The equipment in use at 
Chevrolet-Saginaw is a unit operat- 
ing on the Ajax-Hultgren immersed 
electrode principle manufactured by 
Ajax Electric Co. It draws about 600 
kw., and handles about 8500 lb. of 
steel per hr. The welded steel pot 
contains a bath 27 ft. long, 38 in. 
wide and 42 in. deep. The work is 
carried into the furnace on a mono- 
rail conveyor, fitted with hooks of 
Monel metal. The hooks will hold 
from 30 to 70 pieces each. Use of 
Monel metal permits the hooks to be 
run through both acid and caustic 
baths or sprays. 

Combined descaling and drawing 
in the salt bath requires 44% min. 
total time in the bath. Hardness is 
drawn back to the required 321 to 
388 Brinell. Adhering scale is loos- 
ened in the bath and is knocked off, 
partly by thermal shock, in the cold 
water rinse that follows. The cold 
water is sprayed on to the work 
through high pressure nozzles. 
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A pickle in hot muriatic acid is 
the next step. The acid bath is held 
at about 160 F. Muriatic acid is used 
in the amount of 20 oz. of acid to 
the gallon of pickle liquor. In this 
acid dip the reduced scale is dissolved, 
disposing of the last of the surface 
contamination. The work is then 
rinsed free of the acid with hot water, 
and a hot soluble oil rinse completes 
the operations in this series. Acid is 
heated with live steam. Condensation 
of steam causes steady overflow of 
acid solution. Acid solution overflow 


reacts with alkali rinse water, neu- 
tralizing each other. The pieces go to 
assembly, where they are riveted to- 
gether as with the former procedure. 

Some of the advantages of the 
dual-purpose salt bath as here used 
are: 

1. Considerable saving in direct 
costs. It has not been possible to 
work out an accurate cost comparison 
between the two systems, but the 
figures available show that the sav- 
ing is large. 

2. Saving in equipment. The air 


Close-up of forgings entering the salt bath. 


Here shown is the U-shaped arrangement for tempering and descaling the forgings. Entrance 
is in foreground and exit in the background. 














furnace used for tempering and the 
pickling bath that was used imme- 
diately afterward have been elimi- 
nated by the new arrangement. 

3. Saving in floor space. The pres- 
ent system requires only about half 
of the floor space needed heretofore 
for heat treating and cleaning. 

In addition, there are savings in 
time that enter into the cost savings, 
and a greater uniformity in the hard- 
ness of the pieces. The work is com- 
pletely free of scale, and the final 
acid pickle is needed only to dissolve 
the small amount of reduced scale, 
instead of dissolving all the scale not 
knocked off by the water jets or by 
thermal shock. Bonderize on surface 
is considerably better than that ob- 
tained after previous pickle. 

Control of temperature is not dif- 
ficult, and heat transfer from the 
molten salt to the steel is rapid. The 
descaling action of the salt is rapid 
also, so that the 414-min. period al- 
lowed in the furnace is ample to 
bring the work up to bath tempera- 
ture, remove the scale and effect the 
metallurgical changes necessary to 
draw back the hardness of the 
brackets. 
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New Copper-Base Alloys 
Combine High Strength 


with High Conductivity 


by WEBSTER HODGE, Battelle Memorial institute, and 
KENNETH ROSE, Associate Editor. Materials & Methods 


Electrical and mechanical properties of these new alloys 
suit them to uses where high breaking strength, minimum 
volume, and high current-carrying capacity are required. 


@ THERE ARE MANY applications in 
industry for materials that possess 
good electrical conductivity combined 
with good mechanical strength. To 
be considered for use in a broad field 
involving quantity production, the 
materials must meet other general 
industrial requirements, such as mod- 
erate cost, good workability, and 
availability. 

One of the first large-tonnage uses 
for electrical conductors of improved 
strength came with the long-distance 
power transmission lines. Copper, the 
best electrical conductor after silver, 
is both heavy and of rather low me- 
chanical strength, and it was found 
that aluminum wire, with higher 
strength-weight ratio and good con- 
ductivity, could do a better job with 
wide spans of wire. For trolley wires, 
where the element of abrasion resis- 
tance enters the picture, a beryllium- 
copper alloy is frequently favored. 
Unfortunately, electrical conductivity 
usually decreases with any hardening 
of the metals, so that improvement 
of strength by heat treatment or by 
work hardening usually means a loss 
of electrical conductivity. The low- 
ered conductivity is generally much 
greater than the gain in strength 
would make practicable, so that con- 
ductors are usually used in the an- 
nealed condition. 

A wartime need spurred the de- 
velopment of several new high- 


strength, high-conductivity alloys. 
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Field wire for telephone communica- 
tions with advanced troops is made 
with a combination of fine steel and 
copper strands encased in thin plastic 
insulation. The steel strands provide 
the required strength, while the cop- 
per strands carry almost all of the 
electrical impulses. This wire is laid 
by men, often under enemy fire, or is 
paid out from airplanes. Experimental 
attempts have been made to lay the 
wire with rocket projectiles. A high 
breaking strength combined with 
minimum volume and the required 
current-carrying capacity are absolute 
requirements. Under tropical condi- 
tions, a severe corrosion problem 
developed, aggravated by the closely 
packed, but unlike wire strands used 
in making the cable. The possibility 
of increasing the efficiency of this 
wire by producing a material that 
would act as both electrical and me- 
chanical carrier led to the setting up 
of a research project at Battelle Mem- 
orial Institute, sponsored by the U. S. 
Army Signal Corps, and finally to the 
development of two séries of alloys 
that met requirements. Patent appli- 
cations have been made covering 
these developments. 


New Copper-Base Alloys 


The alloys that have met require- 
ments are copper-base types, one 
series using silver as the alloying 
element, the other using iron. The 


silver-alloyed compositions are pref. 
erable both in electrical, mechanical 
properties, and in workability, and 
it is this group that has been proc- 
essed commercially. The iron-alloyed 
materials show interesting properties, 
but are difficult to cast, and still re- 
quire further development. 

While copper and silver were al- 
loyed in a wide range of percentages 
in the research work, practical inter- 
est, for obvious reasons, was centered 
in the compositions low in silver. 
The most useful alloys in the silver 
series, taking cost into consideration, 
seemed to be in the range of 4 to 7% 
silver content, and the formulation 
using 614% silver, balance copper, 
was finally fixed upon as offering the 
greatest advantages at lowest cost. 
This composition is now being pro- 
duced for the electrical industry. 

Some of the properties of this 
614% silver alloy that will interest 
the materials engineer are: 

(1) High electrical conductivity 
The alloy affords a conductivity of 
70% of that of standard copper or 
slightly higher, even when treated 1 
develop high strength. 

(2) High tensile strength. When 
properly processed, the tensile 
strength is of the order of 160,000 
psi. or slightly higher. 

(3) Good spring properties. Fa- 
tigue and drift in the tempered state 
are low enough to make the alloy 
suitable for use as a spring material 
where electrical conductivity is als 
a requirement. 

(4) Good corrosion resistance. 
This is of interest in connection with 
its possibilities both as a spring and 
as a conductor. 

(5) Good ductility. The material 
has been drawn into wires of 0.001- 
in. dia. from 44-in. rods without an- 
nealing. 

With the copper-silver alloy, the 
ingots are annealed at about 1370 to 
1385 F for 2 hr., quenched in water, 
cold-reduced to about 14-in. square 
bars, annealed again, cold reduced, 
annealed, and then drawn to desired 
diameter. About three anneals are 
required to put the silver completely 
into solution. Best properties are ob- 
tained by an aging treatment at about 
750 F for 12 to 15 min. before che 
final reduction. Either a nitrate salt 
bath or a hydrogen atmosphere | 
nace can be used for this aging treat 
ment. The results of aging were 
shown in some of the original <e- 
velopment work, when two  leng:hs 
of wire drawn from the same 104, 
one with the aging treatment and the 
other without, were tested for tensile 
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strength and electrical conductivity. 
Results were: 


Without Aging Treatment 
Tensile Strength: 123,000 psi. 
Conductivity : 

About 72% std. copper 
Aged 12 Min. at 750 F 

Tensile Strength: 164,000 psi. 

Conductivity: 

About 75% std. copper 

An even better schedule for making 
0.011-in. wire seems to be: Final an- 
neal at about 4-in. dia. of rod, aging 
treatment 12 min. at 750 F at 14- 
gage size, then draw to required size. 
This simplifies the processing. It is 
a valuable feature of the alloy that 
electrical conductivity falls off very 
little with cold-working, so that 
strength can be improved without 
important loss of conductivity. 

Slight brittleness developing with 
severe drawing can be relieved by 
reheating the finished wire, for ex- 
ample, at 480 F for 244 min., but 
this final treatment is usually not 
necessary. It is accompanied by a 
slight increase in electrical conduc- 
tivity, and usually lowers the tensile 
strength by a small amount. 


When the wire is to be processed 
for highest electrical conductivity 
with good tensile strength, test re- 
sults have shown that annealing at 
8 gage, drawing to 14 gage, aging for 
4 hr. at 710 F, and then drawing 13 
B&S gage numbers hard gave a con- 
ductivity of 85.3% with a tensile 
strength of 116,000 psi. When the 
drawing was carried to 15 numbers 
hard, conductivity fell to 83.9% and 
tensile strength rose to 130,000 psi. 

The copper-silver alloy has shown 
excellent uniformity of properties, 
and laboratory results during the de- 
velopment stage have been repro- 
duced with commercial batches. Com- 
mercial casting of the ingots can be 
helped by the addition of magnesium, 
preferably in the form of a master 
alloy with 90% copper, to the extent 
of about 0.02% magnesium to the 
molten alloy. The effect of the addi- 
tion, just before pouring, is to permit 
the pouring of the ingot to be done 
in open air rather than under a shield- 
ing atmosphere. Nitrogen was used 
as the atmosphere in the laboratory. 
With this small amount of magne- 
sium added, the properties of the 
alloy remain the same as those for 


the strictly binary alloy. 

The copper-iron alloys in the range 
of 10 to 15% iron content were the 
most interesting in that series, and a 
12'%% alloy was fixed upon as best. 
This had a copper equivalent con- 
ductivity of about 50% combined 
with a tensile strength of about 150,- 
000 psi. A major difficulty here was 
the problem of casting the original 
ingots, as the copper becomes very 
fluid at temperatures necessary to get 
the iron into solution. Magnesium 
has been used as a deoxidizer, and 
addition of small amounts of man- 
ganese or silicon has been helpful. 
Heat treatment is necessary to obtain 
high conductivity. The heat treat- 
ment for these copper-iron composi- 
tions consists of: 

(1) After drawing to about 56% 
reduction of area, the stock is an- 
nealed by heating at about 1650 F 
for 4 hr., then quenched in water. 

(2) The annealed stock is aged at 
1200 F for 3 hr., then drawn to about 
85% further reduction of area. 

This process can be repeated sev- 
eral times until the wire has been 
reduced to the required size. 


Effect of cold drawing upon conductivity in aged and unaged alloy. 
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ALUMINUM ROOF 


Materials at Work 


Here is materials engineering in action .. . 
New materials in their intended uses . . . 
Older, basic materials in new applications . . . 





Intended primarily as a roof for oil or chemical storage tanks, this “self-supporting” aluminum structure is 
manufactured by the British firm, Aluminum Construction Co. and is claimed to have the same strength as a conventional steel structure. 
The roof is made of extruded aluminum tubes 2'2 in. in dia. curved to a radius and forming transverse ribs at intervals of 5 ft. Alumi- 
num sheet is rivetted to the framework and joints welded for airtightness. Since under symmetrical loading the structure supports itself 
by tensile and compressive stresses, spans as large as 600 ft. are claimed to be practicable with this method of construction. 


LOW MELTING ALLOY AND PHENOLIC RESIN MATCH 


PLATES In an effort to lower casting costs, plastic patterns 
made from phenolic resins are customarily used. But the produc- 
tion of full cast plastic plates is not practical because of the /ow 
ductility of the plastic suitable for casting of patterns in plaster 
molds. Such patterns mounted on boards are difficult to match 
and to hold. To circumvent this difficulty, a novel insertion method, 
known as the Schumacher Process, has been developed by the 
Cooper Alloy Foundry Co. A plastic pattern is made in the usuol 
manner and cured, after which it is inserted in a board in which 
an opening the shape and size of the insert has been cut. The 
outside of the pattern and the inside of the plate opening are 
grooved and Cerrobend, a low melting alloy, is used to fill these 
grooves and lock the pattern to the plate. This technique resv!ts 
in rapid and accurate matching of patterns; eliminates shift:g; 
and facilitates replacing broken patterns on the plate since ‘he 
locking alloy can be melted out by means of an infra-red lop. 
Use of the alloy eliminates all screws or external fastening dev: ¢s. 
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VW GNESIUM SAFETY BLOCKS = Made from especially-al- 


loved extruded magnesium by Magline, Inc., these blocks are used 
in metal forming presses as a safeguard to men working within 
the opening of the press. The blocks combine the advantages of 
extremely light weight with the correct shapes for best press ap- 
plication. In addition, high unit strength and maximum resistance to 
shock loads are features which make these blocks an improvement 
over conventional wood or steel types. 





POLYETHYLENE PACKAGE 


Works, Inc., this low-cost package is molded in one piece of poly- 
ethylene with a self-hinge consisting of a thin connecting web be- 
tween the lid and the base. The two sections of the box, top and 
7m complete with web hinge, are injection molded in a two- 


y mold. The design of the hinge assures long flexing life and 


Produced by the Auburn Button 


plastic memory” of the material gives a spring action when 
snap-clasp is released. The hinge has been tested through 
10 openings and closings without failure. In addition, the low 
sp--ific gravity of the polyethylene eliminates half the ordinary 
it of comparable containers. 






‘-UARY, 1950 








SQUARE TUBING Designed for use in furniture, automotive, 


construction and architectural fields for eye-appeal and structural 
advantages, Electricweld tubing in a variety of unusual shapes has 
been developed by Jones & Laughlin Steel Corp. Sizes of the new 
tubing range from ¥% to 3 in. for the square shapes; ¥% by % in. 
for the rectangular or oval to a maximum that can be made from 
a 4-in. dia. round size. Irregular shapes to these limits can be 
made to order. 


STEEL PRESSURE CHAMBER = Capable of withstanding pres- 


sures up to 1000 psi., this 30-ft. cylindrical chamber is used at the 
Naval Ordnance Laboratory in tests of submarine equipment under 
conditions resembling those at considerable ocean depths. The body 
of the pressure vessel is a shell, or drum, of high-strength steel, 
35/16 in., thick. This drum, built by Babcock & Wilcox Co., was 
subjected at the plant to heat treatment for relief of possible 
welding stresses, X-ray examination, and various other tests. The 
lowering and raising of the 78,000-Ib. door is accomplished by a 
hydraulic lift actuated by push-button control and automatic relays, 
which operate the door safety locks and hydraulic system through 
a pre-set cycle. 














CORRECTION 


The box appearing at the bottom of this page was inadvertently omitted from page 82 of the Fabricated Materials and Pars 
Manual, No. 54 (Dec. 1949). For the sake of clarity, the entire page, as corrected, is being reprinted here. 


Materials and Corresponding Forms for Small Parts 


























































































































































































































































































































Physical Properties 
‘ ss : Atmospheric TI 
Melting Points, Specific Tensile Yield Corrosion Forms in Which Common 
Material Deg. F Gravity Strength, Psi. Strength, Psi. Resistance Used for Fabricated Par; 
Low Carbon Steel 50,000- 30,000- 1, 6, 7, 8, 9, 10, 11, 12, 13 
and Iron 2750-2800 7.8-7.9 120,000 90,000 Fair 14, 15, 18 
100,000- 75,000- ” 
High Carbon Steels 2600-2750 7.8 200,000 175,000 Fair 1, 5, 9, 10, 12, 15, 18 
Engineering Alloy 80,000- 50,000- 1, 5, 6, 7, 8, 9, 10, 11, 12 
Steels 2500-2750 7.8-8.8 250,000 210,000 Fair 13, 15, 18 ) 
100,000- 80,000- fl 
Tool and Die Steels 2600-2800 7.5-10.0 250,000 200,000 Good 1, 5, 6, 15, 18 
Cobalt melts 125,000-400,000 
Tungsten Carbide 2700 14-15 transverse rupture strength Good 13, 18 
100,000- 50,000- 
Stainless Steels 2500-2800 7.4-8.0 220,000 125,000 Excellent 1, 5, 6, 7, 8, 9, 10, 11, 12, 18 
Tin melts 50,000- 25,000- 
Tinplate 450 8 approx. 60,000 30,000 Excellent 10, 11, 13, 15, 18 
Iron, Cast and Mal- | 25,000- Up to | 
leable 2100-2400 7 approx. 120,000 60,000 Fair 1, 2, 10, 13, 14, 18 
23,000- 14,000- 1, 6, 7, 8, 10, 11, 13, 14, 1 
Copper 1980 8.9 52,000 50,000 Good 16, 17, 18 
40,000- 20,000- 1, 2, 3, 5, 6, 7, 8, 9, 00,1! 
Bronzes 1800-1950 7-9 200,000 . 175,000 Good 12, 13, 15, 16, 17, 18 
| 30,000- 15,000- 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 
Brasses 1720-1950 | 84-88 40,000 50,000 Good 11, 12, 13, 15, 16, 17, 18 
Nickel- 60,000- 30,000- 1, 5, 6, 7, 8, 9, 10, 11, 12 
Base Alloys 2200-2600 8.3-8.9 100,000 80,000 Excellent 14, 15, 18 
Noble Metals (Inc. 23,000- 12,000- 5, 9, 10, 11, 12, 13, 15, 17 
Silver) 1750-3600 10-21.5 150,000 80,000 Excellent 18 
15,000- 10,000- ‘ 
Zine and Its Alloys 727-785 6.6-7.1 45,000 25,000 Good 2, 4, 10, 11, 12, 17, 18 
| | 2,000- 1,000- 
Lead and Its Alloys 300-625 10.5-11.5 | 12,000 10,000 Good 4, 15, 16, 17, 18 3 
Tin | 2,000- 1,300- 
Alloys 360-470 | 7.3-7.8 | 15,000 9,800 Good | 4, 11, 15, 18 
Aluminum and Its | | 13,000- 5,000- | 1, 2, 3, 4, 5, 6, 7, 8, 9, Il 
Alloys 940-1225 | 2.62.9 | 72,000 62,000 Good Li, 32, 23, 15,16, 17, 18 
Magnesium | 13,000- 3,000- 1, 2, 4, 6, 7, 8, 13, 15, 16 
Alloys 815-1200 1.74-1.9 | 65,000 50,000 Fair 17, 18 
Usable up to | 
Silicones 390 1.3-2.3 | 400-600 — Excellent 16, 20 
Working 
temp. below 3,000- 
Ceramics, Technical 1832-3112 | 1.6-4.0 10,000 — : Excellent 16, 20 
Working temp. | 3,000- | 
Rubber, Natural below 212 | 0.93-2.00 4,500 -- Fair 16, 20 
| Soften between | 1,400- | | 
Rubber, Synthetic | 225-300 | 1.20 4,550 — Good | 16, 20 
| Working temp. | 3,000- | 
Plastics below 475 | 1.25-2.09 | 15,000 — Excellent 16, 19 
Fabricated forms or parts (see last column in table above). The numbers shown in column refer to the following fabricate 
forms and parts: 
1. Sand Castings 6. Drop Forgings 11. Spinninegs 16. Cut Extrusions 
2. Permanent Mold Castings 7. Press Forgings 12. Screw Machine Parts 17. Impact Extrusions 
3. Plaster Mold Castings 8. Upset Forgings 13. Powder Metal Parts 18. Welded or Brazed Assembl 
4. Die Castings 9. Cold Headed Parts 14. Electro-Formed Parts 19. Molded Plastics 
5. Prectsion Castings 10. Stampings, Formed Parts 15. Sectioned Tubing 20. Molded Nonmetallics 
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Materials & Methods Manuat 


This is another in a series of comprehensive articles on engineering 


" materials and their processing. Each is complete in itself. 
13 These special sections provide the reader with useful 


data on characteristics of materials or fabricated 


parts and on their processing and application 


Review of Materials Engineering 
Developments in 1949 


by the Editors 


The year 1949 saw many improvements in engineering materials and 
i in methods of processing and fabricating them. Here is a concise, 
up-to-date report on the most significant recent developments 

3 : in new materials, fabricated forms and parts, finishes and coatings, 
5, 16 as well as what is new in heat treating, joining, finishing, machining 
and forming. 
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Keeping abreast of all technical develop- 
ments in the fields of materials and materials 
engineering could very easily occupy the 
full time of any engineer; thus we take 
it upon ourselves each January to review 
developments of the past 12 months and 
summarize those which we feel to be of 
permanent importance. 

To the user of materials, 1949 was a 
strange year. Last January practically any 
metal you would care to consider was 
scarce and the prices of most were extremely 
high. Later all, or nearly all, were readily 
available and prices of nonferrous metals 
dropped considerably. As we begin another 
year there are shortages in some metals, 
namely steel and copper, caused primarily 
because of strikes cutting down production 
of those valuable materials. 

Developments which came to the ripen- 
ing stage during 1949 were chiefly con- 
cerned with reducing costs of providing 
ultimate products or making an improve- 
ment in the quality of such products without 
adding to the purchase price. Trends which 
were apparent in earlier years were car- 
ried forward, such as producing parts to 
closer tolerances or in such a condition 
that they require less finishing operations, 
and the producing of larger parts by means 
of existing methods. As an example of 
what we mean by the latter, we can refer 


Development in the field of iron and 
steel during 1949 was well divided among 
several different materials groups, but most 
attention was paid steels of the more highly 
alloyed types and attempts to provide better 
structures and, consequently, better proper- 
ties im cast irons. 


High Grade Cast Irons 


The reference to better cast iron, of 
course, means those irons variously called 
ductile cast irons, nodular irons and sphe- 
roidal cast irons. All are basically the same, 
at least in intent, even if there is consider- 
able variance of opinion as to the exact 
shape the carbon takes after the prescribed 
treatments. 

The ductile irons, for that is really what 
they are, are not a development of 1949 
in a strict manner of speaking. However, 
the refinement of processes for producing 
such irons has claimed the attention of in- 
numerable researchers during the year. Ac- 
tual new developments have come in the 
additives which produce the spheroidal 
structure of the carbon in the iron. Tensile 
strength of many irons of this class exceed 
80,000 psi., with elongation on the order 
of 8 to 9%. 

Since this country seems to have decided 
that magnesium is the best suited additive 
agent to produce ductile cast irons, research 
and development has centered about means 
of making easier the task of adding the 
magnesium. 


70 


Introduction 


to such achievements as the die casting of 
the entire inner portion of an automobile 
door in one piece or the molding in plastic 
of a 35-lb. television cabinet in one opera- 
tion. 

In ferrous metals, nodular irons came in 
for considerable attention, with progress 
this past year confined largely to examining 
where such irons fit and providing safer 
and simpler means of changing ordinary 
iron into the highly desirable ductile ma- 
terial. Titanium is making impressive gains 
in the thoughts of materials engineers, and 
is, in fact, now being considered for so 
many things that its sponsors are worrying 
lest it be widely misapplied, as has been 
the case with other glamour materials in 
recent years. 

In the field of nonmetallic materials, 
plastics, of course, have received the most 
attention, with one interesting development 
being a plastic which molds readily with 
low pressures and can be cured at ex- 
tremely low temperatures. Such a develop- 
ment could well mean that many plants 
not now doing any molding will consider 
establishing their own plastics departments, 
particularly with the low cost of the equip- 
ment. 

Of interest to those who are concerned 
with the production of small parts is a 
new method which contains some of the 


lrons and Steels 


One development along these lines is a 
magnesium-ferrosilicon addition alloy. The 
alloy is nominally 7 to 10 magnesium, 43% 
silicon and the remainder iron. This addi- 
tion agent acts as both an inoculating and 
nodulizing agent and has the added advan- 
tage of reducing magnesium flare. 

As to the use of ductile cast iron, there 
still appears to be some doubt, or at least 
uncertainty, as to where it will best fit. This 
situation should be cleared soon, because at 
least 100 foundries throughout the country 
are casting ductile irons to varying extents. 
Large potential applications appear to lie in 
the automotive and diesel fields and in 
making agricultural implements, with sev- 
eral other fields under investigation. 


Stainless Developments 


A low carbon stainless steel is now about 
to make its debut. The new steel contains 
a maximum of 0.03% carbon and has the 
virtue of being resistant to intergranular 
corrosion. In most respects the new stainless 
is comparable to those 18:8 stainless steels 
which have been stabilizéd with columbium 
or titanium. 

Production of low-carbon stainless re- 
quired the development of new manufac- 
turing techniques by Carnegie-Illinois Steel 
Corp. to keep the carbon level at the desired 
point. The steel has been extensively lab- 
oratory tested as well as use tested by fab- 
ricators of chromium-nickel stainless steel, 
particularly for its resistance to intergranu- 
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ing. Known as the Bacco process, this men; 
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of materials and will find its greatest yy simili 
on parts which would normally requir being 
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Probably of most universal interest among Free 


finishing developments of the past year 

a new chemical polishing process whic Du 
promises to have an interesting future i) MMepave 
polishing nonferrous metals, particular) mach 
when those metals are formed into par; fEmsible 
that are difficult if not impossible to bug stocks 
Of less general interest, but still importan, Jor 


is the fact that powdered metal parts ca rodu' 
now be electroplated. in m 

The last few months gave impetus to tha |! 
development of inert gas-shielded men! 10n | 


arc welding processes for the joining ¢ hese 


aluminum and stainless steel. These proce aed 
ses are expected to facilitate greatly ty pt 
extended use of the metals. . tye 
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as a permanent record of 1949's achieve 

ments in the field of materials engineering 
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On the basis of established standards, tk 
18:8 steels containing not more than 0.03 
carbon are equal in corre@sion resistant 
to the more highly alloyed steels they a 
intended to supplant. Welding tests sho 








that the new steels can replace the stabiliz Du 
for those applications, such as welding, th metal: 
involve short heating times in the sensiti hese 
ing temperature range. Much 













Demand for a steel that would provit xtrac 
higher mechanical properties and corrosi lound 
resistance than available stainless steels '¢ IN cor 


to the development of a new age-hardenabi MM ifficu 
stainless. Armco 17-4 PH stainless, the net any 
steel, has high strength and hardness, hig his p 
corrosion resistance, good fabricating chi ng th 
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acteristics, and hardens at temperatures © 
tween 850 and 1000 F. The corrosion res* 


tance is said to approach that of the |>° » hi 
stainless steels and to be superior to stand" 
hardenable grades of stainless. he a 
Hardness values of 40 to 45 Rockwell Giieich: 
with high tensile and yield strengths # Tit 
obtained by precipitation hardening. Arm an 
17-4 PH can be hot-forged, machined # ges 
welded. The material is available as “nal 
and wire in either the annealed or harden € 
condition. atur 
Another new stainless which was 10am 
duced somewhat more than a year 480 "mide 
certain wrought forms is now available ! re 
sheet and plate. Known as Durimet 20 an 
Stainless 20, the steel is used extensively pose 
chemical processing equipment. It is hig" T 
resistant to the corrosive effects of sulfu! ray 
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acid as well as many other substances. Al- 
hough more expensive than standard stain- 

steels, No. 20 has outlasted other ma- 
terials by as much as 100 times in terms of 
rvice life. Its mechanical properties are 
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tiety HE ilar to those of 18:8 stainless. Sheet is 
Us cing produced in gages from 24 to 11 and 
7 slate from 3/16 in. up. 
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10n [Free Machining Steels 
hic During the past year several companies 
e i have announced new steels which can be 
Jarl achined at rates much faster than is pos- 
pars sible with “the standard screw machine 
buf Mmmpstocks. 
rtant Jones & Laughlin Steel Corp. have in- 
on roduced three E steels which are comparable 

‘Bin many ways to the AISI steels B 1111, 
o theEED 1112 and B 1113. An important excep- 
ne ion is that carbon is kept much lower in 
> hese steels than in the standard Bessemer 
Se screw steels. The E steel which supersedes 
_ RB 1113 has a machinability index of 170 
| OCR. compared to 135 for B 1113. The steels 


are also said to provide better finish, better 
old working and cold forming properties 
and give longer tool life than their prede- 
+ & essors. 

nicki Also in the free machining group is La- 
ed steel, produced by La Salle Steel Co. 
MLa-Led is an open hearth steel, thus pro- 
riding better ductility, and has added to 
t lead for better machinability. Claims are 
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ade that this steel machines anywhere 
rom 40 to 106% better than B 1113, de- 
pending upon tools and other conditions. 
a-Led will carburize readily and can be 
bent and crimped. 
Joseph T. Ryerson & Son, Inc. also has a 
hew free machining steel. Ledloy, as the 
teel is known, is basically similar to B 1113 
1s, the 
).03 
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shor 
Dilize During 1949 two comparatively new 
g, thlmetals have claimed a majority of attention. 
nsit hese metals, titanium and zirconium, have 
much in common, inasmuch as both are 
rovie xtracted from sand-like ores which are 
rosi'mZound together in many parts of the earth 
els in considerable abundance. Both metals are 
enabi lificult to reduce to ductile metals, but 
re net any research organizations are studying 
5, hig is problem and many more are investigat- 
chat ng their uses. 
es © Pursuing their similarity further, both 
1 resis metals are highly resistant to corrosion and 
e 1: ) high temperatures. However, titanium 
andiipas an edge over zirconium in that it has 
5 ne added advantage of being light in 
we * eignt 
hs : litanium is already being used in the 
7 anufacture of products where its advan- 
ca em ges 


an be used profitably and where the 
sult is worth the cost. Since most of 
5 thus far have been of a military 
little is told about them. At the 
ne, companies that are staking con- 
> sums on the future of titanium 


as ba 


raene 





nit 


iZ¢ 










aa ing samples of the metal in the 

i t potential users for research pur- 

vely } dS 

ms the cost of titanium has been the chief 

une te to its greater use, but develop- 
P uring the past year indicate that 


tod: 
me’ N ARY, 1950 








Engineering Review 





except that lead is added to the composition 
and that it is an open hearth rather than a 
Bessemer steel. An increase in machinability 
from 30 to 50% over B 1113 is claimed 
for Ledloy, along with an increase in tool 
life, better finish and good ductility. It can 
be carburized. 


Hobbing Steel 


Sampson Extra, a new steel for plastic 
mold cavities and force plugs, is a develop- 
ment of the past year by Carpenter Steel 
Co. The steel offers excellent hobbing quali- 
ties plus good machinability and high core 
strength. 

As oil quenched after case hardening, 
Sampson Extra gives an average Rockwell 
C hardness of 64 on the case and 20 in 
the core with a core tensile strength of 
108,000 psi. and core yield strength of 
69,000 psi. All properties are slightly higher 
with a water quench. 

It is said for this steel that many intricate 
mold shapes can be hobbed in one opera- 
tion, deeper impressions can be pushed with 
present equipment, and more accurate re- 
production of hob design is possible. 


Other New Steels 


In searching for a simple and inexpensive 
alloy addition that could be used to prevent 
coarsening in low-carbon titanium steels, 
Titanium Alloy Manufacturing Div., Na- 
tional Lead Co., discovered an alloy having 
exceptionally high hardness and stress-rup- 
ture properties after quenching and reheat- 
ing at high temperatures. The new steel is 
still in the development stage. 

With boron additions of 0.01% or 
greater, a hardness of 85 Rockwell B can 
be obtained on quenching the low-carbon 


Nonferrous Metals 


prices may drop before too long. Allegheny 
Ludlum Steel Corp. and du Pont have pro- 
duced, or are on the verge of producing 
400-lb. ingots of the metal. The present 
price is about $20 per lb. When it is re- 
alized that as recently as a year ago a 10-Ib. 
ingot of titanium metal was considered 
somewhat of an achievement, the 400-lb. 
ingots assume more importance. 

Army ordnance engineers have conducted 
tests as to the practicability of using titani- 
um instead of steel as cladding on tanks. 
Titanium is only 60% as heavy as steel 
and, under certain conditions, appears to be 
even more resistant to penetration than 
steel of equal thickness. Tests were success- 
ful, but this use will probably await a low- 
ering of cost, since present costs are prohibi- 
tive. 


Ductile Zirconium 


Development of ductile zirconium metal 
has been slower than in the case of titanium, 
but the U. S. Bureau of Mines recently 
released mechanical property and fabrication 
data. 

Zirconium metal produced by reducing 
the chloride with metallic magnesium has 
been forged and rolled at 1560 F to satis- 
factory sheet and rod. During these opera- 


titanium steel from 2100 F. For certain 
compositions, appreciably higher hardnesses 
were obtained upon tempering at 1100 F. 
No trace of graphitization was found after 
10,000 hr. at that temperature. Stress-rup- 
ture tests indicate 1000-hr. life at 1000 F 
and 50,000 psi. 

Allegheny Ludlum Steel Corp. has de- 
veloped a new ferrous magnetic alloy which 
has a rectangular hysteresis loop. The alloy 
contains 50% nickel. The material, known 
as Detlamax, is finding applications in the 
field of contact convertors and magnetic 
amplifiers. The alloy is available in the 
form of torodially-wound cores in a number 
of standard sizes. 


Cast Alloy Steel 


A new alloy steel capable of good engi- 
neering performance at temperatures as low 
as —423 F has been developed by Lebanon 
Steel Foundry. Lebanon Grade 22, as the 
steel is known, is an austenitic cast ferrous 
alloy. It contains 19.5 chromium and 9% 
nickel. 

Grade 22 is being used effectively in the 
production of steel castings for storage of 
liquid oxygen. Storage is under high pres- 
sures and temperatures approximating —298 
F. The alloy steel has also shown good heat 
resistance in applications involving extreme- 
ly high operating temperatures, including 
jet engine components and parts for gas 
turbines. 

Laboratory tests show the tensile strength 
to be 200,000 psi. at —423 F. There is a 
corresponding loss of ductility as tempera- 
ture is lowered, but not in proportion to 
the increase in tensile strength. The alloy 
can be welded by gas and electric processes 
without subsequent heat treatment. 


tions the zirconium was protected from 
oxidation by means of an iron sheath. 
Equally satisfactory sheet has been obtained 
by rolling the forged ingot at 1200 F in 
air. The metal can be drop forged and 
stamped using standard dies and equipment. 
Swaging and drawing are also possible. 

Sheet rolled at 1560 F showed a tensile 
strength increase of from 63,500 to 93,500 
psi. at 60% reduction with no evidence of 
overworking. Rockwell B hardness was in- 
creased from 86 to 98 with over 70% 
of the work hardening occurring during 
the first 20% of cold reduction. Elongation 
dropped from an initial 14% to 8.5% at 
20% cold reduction and then remained 
constant up to 60% cold work. 

In sheet prepared by rolling at 1200 F, 
annealing caused tensile strength to drop 
from 86,400 to 80,000 psi. at 750 F and 
to 59,000 psi. at 1290 F. Temperatures up 
to 2010 F did not materially decrease this 
value. Yield point values decreased from 
64,400 psi. at 750 F to 33,800 psi. at 1470 
F and then increased to 40,500 psi. at 2010 
F. Elongation increased from 9% for the 
cold-worked material to 14% at 750 F, 
27.5% at 1290 F and 29% at 2010 F. 
Complete stress relief occurred at 930 F 
with recrystallization complete at 1110 F. 
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Nickel Alloy 


One of the most recent achievements in 
the search for alloys suitable for gas turbine 
parts, requiring high strength and low plas- 
tic flow rate at temperatures up to 1500 F 
and above, is Inconel X, a development of 
International Nickel Co. The material is 
resistant to chemical corrosion and oxida- 
tion, and represents a further advance in 
the long series of age-hardenable alloys 
evolved from the original Inconel. Its com- 
position includes 14 to 16 chromium, 2.25 
to 2.75 titanium, 0.70 to 1.20 columbium, 
0.40 to 1.00 aluminum, 5 to 9 iron and 
0.30 to 1.00% manganese. 

Suitably heat treated, Inconel X has un- 
usually high strength, both at ordinary 
temperatures and at red heat. It is far 
stronger than Inconel, which is only slightly 
age-hardenable. Inconel X also has an ap- 
preciable advantage in strength up to 1800 
F, although its superiority to standard In- 
conel is less marked at temperatures above 
1500 F. Comparative oxidation tests indicate 
that the oxidation resistance of Inconel X 
is of the same order as that of the standard 
alloy at temperatures up to 1600 F; above 
that temperature, its oxidation resistance 
is less than that of Inconel. 

Production experience indicates that this 
alloy can be forged, welded and machined 
successfully. No unusual difficulties have 
been encountered. Important uses of Inconel 
X are in gas turbines, rotor wheels and gas 
turbine blades and vanes. 

A cast nickel alloy, free of copper and 
iron and having a tensile strength of 50,000 
to 60,000 psi. has been developed by Wau- 
kesha Foundry Co. Waukesha Metal Alloy 
No. 23, as the material is known, has an 
elongation of 7 to 10%, Brinell hardness 
of 145 to 165 (3000-kg. load). Special 
properties include high corrosion resistance, 
good machinability and good anti-seizure 
characteristics. 


Aluminum 


Newly announced during the last year 
was a general purpose aluminum alloy 
known as 150S. Aluminum Div., Perma- 
nente Products Co., developer of the alloy, 
claims the alloy to be intermediate between 
the widely used alloys 3S and 52S. 

Alloy 1508S is expected to be of particular 
interest to manufacturers of refrigeration 
equipment, utensils, appliances and building 
materials. An improvement in strength and 
finish of a product made from 1508S as 
compared to the same article made of 2S 
or 3S is expected to overcome somewhat 
higher material cost. 

Yield strength of 150S is put at a point 
between those of 3S and 52S. Workability 
approximates that of 3S, but finishing char- 
acteristics are superior, as is corrosion resis- 
tance. Welding and brazing characteristics 
likewise lie between those of the comparable 
alloys. 

From England comes the news that alu- 
minum is being used there as sheathing for 
electric power transmission cables. Sheathing 
is accomplished by using seamless tubing. 
Weight savings of from 20 to 70% have 
been achieved over similar lead sheathed 
cable. In addition to the weight savings, 
the aluminum sheathing is stronger than 
lead and can withstand higher operating 


temperatures. This latter feature will permit 
reductions in copper section of up to 25%. 

A new aluminum alloy 63S primarily for 
decorative extrusions has been announced 
by Aluminum Co. of America. In addition, 
it is finding wide usage for tubing. The 
0.4 silicon, 0.7% manganese alloy is re- 
placing alloy 53S for many architectural 
uses. 


Copper Alloys 


A new electrical resistance alloy was re- 
cently perfected by Driver-Harris Co. The 
alloy has high resistivity and retains high 
values over wide ranges of temperature. 
Karma, the alloy in question, is particularly 
suited to use in high accuracy wire-wound 
resistors. Specific resistance of the alloy is 
more than 2.7 times that of two alloys now 
commonly used for such resistors. 

Tensile strength of Karma at room tem- 
perature is 130,000 to 180,000 psi., which 
makes possible fast winding speeds. The 
high resistivity of the alloy permits using 
a larger diameter of wire with equal resis- 
tance per foot, thus adding to the physical 
strength of resistors for certain types of 
electrical equipment where strength is im- 
perative. 

Mixture 44, a new phosphor bronze alloy 
produced by Riverside Metal Co., has a 
machinability rating of 90 as compared to 
100 for the best free-cutting brass or the 
50 rating of Grade BI phosphor bronze. 
The alloy has a nominal composition of 
92 copper, 4 lead and 4% tin. The alloy 
is available in rod, sheet, strip and bar. 
Mixture 44 is intended for use in screw 
machine parts. 

A method of continuously casting bearing 
bronze developed by American Smelting & 
Refining Co. is used by Ampco Metal, Inc. 
to produce a dense bronze. The material 
is 83 copper, 7 lead, 7 tin and 3% zinc, 
meets the SAE 660 specification, and is 
designated as Asarcon. The bronze has an 
extremely dense, small, even grain structure 
which is said to eliminate a majority of 
costly machining difficulties encountered in 
similar materials produced by some other 
methods. Asarcon is free of porosity, dross 
and sand inclusions. The bearing bronze is 
available in a wide range of sizes in solids 
and hollow bars. 

Two new permanent magnet materials 


Nonmetallic 


In the field of nonmetallic materials, the 
major activity came in developments and 
improvement of plastics for both structural 
parts and as finishing materials. In this 
section, we will summarize plastics develop- 
ments which bear on mechanical parts rather 
than finishes. Coating developments in plas- 
tics will be reported on in a subsequent 
section of this review, as will the resins 
used for joining purposes. 


Low Pressure Plastic 


One of the most interesting plastics ad- 
vances is a new alkyd material which can 
be molded into finished form at extremely 
low pressure. Pressures as low as 50 po.. are 


have been launched by General Electric Co, 
—Alnico 5DG and Alnico 7. Alnico 5DG 
is a modification of Alnico 5 in which 
the crystal structure of the magnet is aligned 
in the direction of magnetization (DG 
refers to directional grain). As a result of 
this modification, smaller magnets can be 
used to do certain jobs requiring larger 
magnets. The smaller size, of course, means 
a reduction in weight and cost. GE feels 
that this material has the highest externa! 
and residual induction of any permanent 
magnet material known. 

Alnico 7 has been developed specifically 
for applications where a high demagnetiza. 
tion force is present, as im motors, gener. 
ators and variable air gap devices. This 
material has greater coercive force than any 
other grade of Alnico. 

A lead alloy which offers considerably 
longer life for certain types of applications 
is a new product of National Lead Co. The 
alloy has high resistance to the corrosive 
and pitting action of chromic acid solutions 
Thus, the material is ideally suited for tank 
linings, anodes and heating and cooling 
coils in chromium plating installations. Nal- 
co Metal is said to eliminate the need for 
anodic treatments to reestablish lead chro- 
mate protective coatings on linings and coils 

Tests under certain typical condition 
show Nalco Metal to have an 11-day cor. 
rosion loss of only 1% as compared 
50% for the 6% antimonial lead former! 
used in chromium plating. In sheet form 
the alloy can be cut, trimmed and shaped 
to tank contours. In pipe form, the met! 
can be coiled or looped and bound, clipped 
or blocked into units of any desired design 
or form. 

Cerrocast, a new noneutectic alloy of 
bismuth and tin, has negligible shrinkage, 
and a melting range of 281 to 338 F has 
been made available by Cerro de Pasc 
Copper Corp. The alloy is finding consid- 
erable use in precision casting. Because 
its long melting range Cerrocast can be 
readily coined to reproduce accurately the 
shape, dimensions and fine surface details 
of the master pattern. This material can 
sprayed and can be used for low temperature 
soldering of pretinned metal parts. Cerro 
cast has a yield temperature of 302 F, : 
density of 0.296 lb. per cu. in., Brinel 
hardness of 22, and shrinkage of 0.0001 in 


per in. 


Materials 


being used commercially. The material ' 
Plaskon Alkyd 411, a variant of a fami) 
of molding resins announced by Plaskoo 
Div., Libbey-Owens-Ford Glass Co. last yea! 
Light, inexpensive molding equipment (4! 
be used. : 

Alkyd 411 has mechanical and electric#! 
properties similar to those of the granulat 
material of the same family, although the 
compound has a somewhat shorter storagt 
life. The plastic can be extruded into ‘> 
bons or other required shapes at room tem 
peratures; the shapes can be cut into i? 
dividual pieces to serve as mold charges 
Alkyd 411 is believed to be parti slarlt 
suited to applications where a shell © 
plastic must be molded around <delicat 
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electrical assemblies which would be crushed 
by high pressures. The compound is being 
ysed im electrical capacitors, paper con- 
densors and wound resistors. 


New Forms of Teflon 


Teflon, a plastic material developed dur- 
ing the war, had admirable temperature and 
chemical resistance properties, but was dif- 
ficult to fabricate into even simple shapes. 
Now new forms of Teflon which overcome 
this major disadvantage are being produced 
in limited quantities. It has been learned 
that Teflon could be made as a suspensoid, 
a form in which fine particles of the resin 
are held suspended in a liquid. This has 
led to several finished product develop- 
ments. 

One is a compound for extruded insula- 
tion for wires which can be applied at a 
rate of 20 ft. per min.; another is unsup- 
ported film in improved quality and thinner 
cages; a third is in glass fabrics coated with 
Teflon. Other uses are as industrial finishes 
and insulating enamels. 

Teflon resists attack by most chemicals 
except molten alkali metals up to 500 F. 


Transparent Plastic 


Sierra Products Co. suggests that its new 
material, Sierracin 212, a transparent ther- 
mosetting plastic, be used for pressurized 
aircraft windows and similar applications 
because it is noncrazing. The material can 
be cleaned with standard cleaners, alcohol, 
lacquer thinner, methylethylketone, and 
other solvents. Sierracin 212 has tensile 
strength of 10,700 psi. and flexural strength 
of 16,000 to 19,000 psi. It can withstand 
rapid changes of temperature and pressure, 
and has favorable creep characteristics. Form- 
ing of Sierracin 212 varies somewhat from 
standard procedure, but machining is ac- 
complished by standard methods. 


Phenolic Developments 


Monsanto Chemical Co., Plastics Div., 
has a new phenolic molding powder which 
is reported to have high heat resistance and 
improved gloss and surface finish. Resinox 
10231, the new material, was designed to 
meet the need for a phenolic powder that 
withstands extremes of thermal shock and 
still retains a high degree of gloss. The 
plastic has withstood exposure to tempera- 
tures of between 400 and 500 F for more 
than 100 hr. in tests. In one test, material 
was taken from room temperature into a 
hot oven without blistering. The material 
‘Ss Not too critical in its molding require- 
ments, and has a fast cure cycle. 

A lower cost group of general purpose 


Phenolic molding powders has been mar- 
keted by General Electric Co. The com- 
pounds are wood flour-filled and average 1c 
Per lb. less than other general purpose pow- 
ders. The materials have a specific gravity 
of ’ and have flow characteristics, cure 
time and water resistance nearly equal to 
more costly wood flour-filled phenolics. The 
rew materials do not have a high gloss on 
ei iraw moldings and might show a 
ip! 


A y less rigid discharge from the mold, 
ut tests by the company indicate they are 


tory for many thermosetting plastics 
itliONs. 
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Tough Thermoplastic 


Recently released to industry is Rayalite, 
a plastics development of United States 
Rubber Co. Rayalite is an extremely tough 
material made in three different composi- 
tions with tensile strengths ranging from 
2,500 to 4,800 psi., modulus of rupture 
3,000 to 7,500 psi., elongation at fracture 
of 30 to 75%, and impact strengths 
(notched Charpy) of 5 to 12 ft.-lb. per 
in. notch. 

Rayalite is easily formed and can be 
cemented, riveted, drilled, sawed, turned 
and cold punched. Currently the new plas- 
tics materials are being used for such prod- 
ucts aS motion picture projector cases, lug- 
gage, bowling alley return posts, tote boxes, 
instrument cases and food trays. The ma- 
terial is available in sheeting, which comes 
in a variety of finishes and colors. 

Another U. S. Rubber development is 
known as Vibrin 108. It is a thermosetting 
resin that permits clear color casting and 
impregnating. The resin is adaptable to 
continuous laminating or casting where 
color retention is required. Vibrin 108 has 
a specific gravity of 1.25, tensile strength 
of 12,000 psi., and elongation of 6%. Some 
uses include decorative laminates, clear 
castings and bag or matched die moldings 
by simple low pressure methods. 


Sheeting and Laminates 


St. Regis Paper Co. is producing a new 
glass phenolic laminate known as Grade 
170. The laminate is extremely low in water 
absorption, low in power factor, and high 
in flexural and impact strengths. Grade 170 
is being produced in sheet sizes of 36 by 
36 in. and 36 by 48 in., natural color, 
semi-gloss finish in thickness from 1/32 
in. to 2 in. 

Also developed by St. Regis Paper Co. 
is a laminated plastic containing conductive 
material which enables paint application by 
the electrostatic spraying process. The plas- 
tic was produced for a refrigerator manu- 
facturer who paints all parts electrostatically. 

A new process for the manufacture of 
heavy plastic pearlescent acrylic sheets has 
been developed by Acryvin Corp. of Amer- 
ica. The process permits the manufacture of 
sheets that are 3 ft. wide and 4 ft. long 
ranging from 1% to 14% in. in thickness. 
Eight colors are available. 

Synthane Corp. has produced a new lam- 
inated phenolic plastic with high impact 
and fatigue values and excellent machina- 
bility. The properties are attained by the 
use of a cotton mat filler with fibers run- 
ning in all directions. Uniform strength can 
be given in all directions; even wear re- 
sults, therefore, in moving parts. Known 
as L-RF, the laminate is available in sheet 
and rod. 


Other Plastics Developments 


Rubber-like plastics materials, Plastisol 
and Organosol, are being produced by Or- 
ganic Coatings Div., United Chromium, 
Inc. The materials are reported to have high 
dielectric strength and good resistance to 
abrasion and many chemicals and corro- 
sives. The materials are available in paste 
form. Plastisols are 100% solids and Or- 








ganosols contain small amounts of liquid 
solvent or diluent. The plastics can be 
molded or applied as coatings by dipping, 
spraying or brushing. Upon baking for 20 
to 30 min. at 350 F the materials set and 
assume a rubber-like appearance. 

An extruded plastic water pipe has re- 
cently become available and is said to have 
a projected service life many times that of 
metallic pipe. Carbon EF, as the piping is 
known, is intended primarily for conveying 
water for human consumption. However, 
many other potential uses exist in carrying 
other liquids and gases. 


Rubber 


Several developments during the past 
year have made natural and man-made rub- 
bers more useful in specific types of appli- 
cations. Some of the more important of 
these include: 

A Butaprene-based rubber compound is 
available from Stalwart Rubber Co. for use 
where rubber must withstand extremely low 
temperatures for prolonged periods and still 
remain flexible. The compound looks and 
acts like conventional rubber except its 
ability to withstand temperatures as low as 
—50 F. The rubber can be extruded, lathe 
cut, punched and molded. The composition 
can be altered to conform with other special 
requirements. 

Other Stalwart Rubber developments in- 
clude a gum-base natural rubber compound 
that is odorless, tasteless and chemically 
pure. The material is useful in food and 
chemical processing equipment. This rubber 
withstands 225 F for prolonged periods and 
250 F for limited intervals. The material 
can be provided in a wide variety of shapes. 
A third rubber compound, available in 
many shapes, both standard and special, has 
high resistance to the action of analine, 
acetone, ethyl chloride and many other cor- 
rosive media. 


Ceramics 


High strength ceramic materials suited 
to the production of mechanical parts have 
been introduced by Coors Porcelain Co. The 
materials resist the effects of corrosion, 
wear, friction and high temperature, and 
can be used in electrical applications where 
superior dielectric properties are always re- 
quired. 

Physical properties vary according to the 
type: AI-200 Alumina has a tensile strength 
of 25,000 psi., compressive strength of 290,- 
000 psi., a coefficient of expansion about 
50% of that of steel, specific gravity of 
3.63, and hardness comparable to natural 
sapphire. 

Parts are made to close tolerance and fine 
finishes, and are machined before final hard- 
ening. 

The National Bureau of Standards has 
also developed several ceramic bodies which 
have strength and creep characteristics at 

800 F and above; these are superior to 
the best available high temperature metal 
alloys. The six ceramics tested have been 
designed for use in jet engines and gas tur- 
bines. Tensile strengths are up to 18,000 
psi. at 1800 F and 15,000 psi, at 1900 F. 
Above 1900 F the strengths drop off very 
rapidly. 
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Carbon and Graphite 


For bearing applications, Pure Carbon 
Co. has produced a carbon-graphite material 
which is composed of extremely fine well 
bonded particles. Known as Puribon No. 5, 
the material is non-toxic and highly resis- 
tant to wear and abrasion. The material 
does not melt, seize or change shape when 
subjected to high temperatures, and is un- 
affected by most strong acids, alkalis and 
other corrosive liquids. Small bearings can 
be molded to size; larger bearings are 
molded to approximate size and then ma- 
chined or ground to close tolerances. 

Polymer Corp. of Pennsylvania is pro- 
ducing a graphite-filled Nylon in rods, 
cylinders and strips. The material is less 
expensive than unfilled Nylon and is reputed 
to have better wear resistance and improved 
frictional properties. Nylatron G is useful 
where a combination of rubbing and im- 
pact is involved or where normal lubrication 
is impossible. In addition to use as bearings, 
the material is suited to such applications 


Fabricated Parts and Forms 


As might be expected from their wide 
applicability in industry, castings were in- 
volved in most of the year’s major develop- 
ments in parts and forms of interest to 
materials engineers. Particularly outstand- 
ing in the development of cast forms was 
the Bacco casting process, which combines 
the advantages of several forming methods, 
the use of frozen mercury instead of wax 
in investment casting, and production of 
large aluminum die castings. 


Pressure Casting Process 


The Bacco process was announced late 
in the year by Budds Aero Casting Co. In 
this process, the molten metal is poured 
into a die which has been heated to ap- 
proximately the temperature of the metal; 
then high pressure is applied uniformly 
throughout the heated die. As a result, cast- 
ing, molding, forging and coining are, in 
effect, combined in one operation. 

The new casting process gives higher 
physical properties and production economy. 
Materials formed by the Bacco process are 
believed to possess about 10% greater ten- 
sile strength than the same materials formed 
by other casting methods; this improvement 
is attributed to the dense structure produced 
in the metal. In addition, machining can be 
reduced about 60% on parts made by this 
process as opposed to conventional means, 
and tolerances of 0.002 in. can be held on 
most dimensions. It is this feature that is 
most significant from an economic view- 
point, and the chief field of application for 
the process is expected to lie in parts where 
considerable machining is now required 
after casting. 

The Bacco process has been used ex- 
tensively with aluminum, and several dif- 
ferent brasses and bronzes have been cast 
successfully. Although steels have been cast 
less than other materials, the process de- 
velopers appear confident of its value in 
forming steel. In fact, they reported that 
finishes on steel parts were superior to those 


as cams, cam followers, gears, washers, oil 
seal rings, valve and pump packings, etc. 


Ferromagnetic Ferrite 


A material with approximately 10 times 
the permeability of powdered iron in trans- 
former cores is known as Ferroxcube III. 
It is produced by North American Philips 
Co. The material will, it is believed, result 
in greater efficiency, more compact con- 
struction and lower costs in television and 
radio receiver chassis. Ferroxcube III is 
a ferromagnetic ferrite. It is available in 
several standard shapes and can be pro- 
duced to special requirements with high 
accuracy. The electrical resistivity of the 
material is about 10 million times that of 
iron. 


Zirconium Boride Compound 


Zirconium boride, a new metallic com- 
pound, was developed for the Office of 
Naval Research by American Metals Corp. 
The compound recently withstood survived 


obtained on nonferrous parts. 


Precision Castings 


During the past year, interest in pre- 
cision casting was heightened by the intro- 
duction of the Mercast process in which 
frozen mercury is substituted for wax as 
the pattern material. 

The use of frozen mercury, of course, 
makes it necessary to alter somewhat the 
procedures used in connection with wax 
patterns. Since mercury freezes at —40 F, 
a pattern made from it must be chilled to 
below this temperature to solidify and hold 
its shape until investment is completed. 
And when the dipping investment is com- 
plete, the heat absorbed from the atmos- 
phere is sufficient to liquefy the mercury 
and allow it to flow out of the mold. The 
intermediate steps of the process must be 
carried out in cold tanks. 

Most companies which have used the 
Mercast process claim that it affords closer 
control on critical dimensions than when 
wax patterns are used. In one plant di- 
mensional limits have been held within 
+0.003 in. for dimensions up to 1 in. 
and, on some smaller dimensions, limits as 
close as +0.001 in. have been held at cer- 
tain critical points in making aluminum 
castings. 

Other advantages that have been cited for 
the new process are smoother surfaces, less 
pattern distortion, ability to attain sharper 
corners and thinner sections at edges, and 
feasibility of using larger patterns than 
possible with wax. On the‘ other hand, it is 
generally true that processing has been 
somewhat slower and costs somewhat higher 
than for the conventional wax method. 
Further experience will show whether these 
drawbacks can be overcome or are offset by 
reduced machining costs. 

Allis-Chalmers announced that its pre- 
Cision casting activity in 1949 included pro- 
duction of 8-lb. rotors and 12-lb. stators 
for oil well turbo-drills. Each of these disks 


higher temperatures than any materia! pr. 
viously tested in turbine and rocket powe, 
plant experiments. 


Other Nonmetallic Materials 


Lamidall is a material composed of , 
tough plastic laminate bonded to \%-in 
tempered Masonite Preswood. The produc 
is made by Woodall Industries, Inc., in 4. 
by 12-ft. panels which can be fabricated tp 
many desired shapes. This material com. 
bines the wearability of plastics and the 
structural qualities of pressed wood, plus 
offering a variety of colors and patterns. 

For gasketing there has been made ayail. 
able a heat resisting material consisting oj 
woven Fiberglas cloth coated with silicone 
rubber by Acushnet Process Co. It can be 
used at temperatures up to 500 F. Its presen: 
use is for such applications as a gasket le. 
tween the rocker box and cover in aircraft 
engines. The material is now furnished ip 
a thickness varying between 0.013 ani 
0.020 in. 


is being cast with as many as 30 integr 
blades. 


Die Castings 


The potential field of application for die 
castings was brought into sharper foc 
with the successful production of the inne 
frame of an automobile door as an alumi 
num die casting. The die-cast frames weigh 
133% Ib., a saving of 8.6 lb. per door, and 
measure approximately 43 by 33 in. Kaiser 
Frazer Corp. and Doehler-Jarvis Corp. © 
operated in designing and producing th 
large die casting. This development is &- 
pected to lead to further use of die casting 
in automobiles, with consequent reduction 
in weight and possibly in cost. 

A plan designed to assure the die casting 
purchaser that proper zinc alloys and ade 
quate processing, controls have been ef: 
ployed in production has been set up }j 
the American Die Casting- Institute. The 
Certified Zinc Alloy Plan, as it is called, 
was put into effect last April but only © 
cently has it been widely publicized © 
industry. 

The plan calls for frequent sampling 0 
castings from all participating die castis 
producers and subsequent analysis of thes 
samples by an approved laboratory. Onl) 
producers whose castings continually met 
established ASTM standards are permitted 
to use a special certification seal on thet 
products. 

In the Netherlands, a vacuum die castit} 
process which produces parts having hig! 
dimensional accuracy was developed by 
V. Phillips’ Gictilameus Eabeaben Parts 
cast by this process are free of cavitie unde 
a high gas pressure, one of the main 4s 
advantages of ordinary die casting pr esse 
Lead alloys and zinc alloys containing 2 
minum and copper have been successful 
cast with the Dutch equipment, but * 
tempts to work aluminum alloys ha‘ beet 
largely unsuccessful because of corrosion © 
the feed pipe in the molten metal cr ucibi 
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Powder Metal Parts and 
Stampings 
| As an increasing number of uses were 
1 BBB iscovered for pressed metal powders, de- 
10. TM velopment engineers realized that powder 
= metallurgy had reached the point where 
+ protection and decoration by electrodepos- 
- ited coatings must be considered. An ex- 
the ploratory program commissioned by New 
ts Jersey Zinc Co. revealed that, although the 
nature of pressed powder surfaces raises 
ail. 
, Ol 
One 
be 
sent 
be- As has long been the case, 1949 again 
raft rought forth considerable progress in the 
1 in ecorative and protective coating of engi- 
and eering materials. The past year has seen 
advances in all fields of finishing materials, 
including enamels, organic coatings, metal- 
ized finishes, rust-proof coatings and chem- 
ical dip finishes. 
Electroplated Finishes 
The usability and favorable properties 
_ Mmresulting from gray nickel and fully-bright 
©" Bnickel plating baths are widely recognized. 
NSA recent process developed by Harshaw 
‘hemical Co. now makes available an easily 
buffed, semi-bright nickel deposit which 
> die ombines many of the desirable character- 
‘Ocus istics of both gray and bright nickel. The 
nnet semi-bright bath is based on a watts-type 
umi- solution. 
eigh One of the most outstanding properties 
and Mmof this nickel bath is its ability to fill in 
siser Jmbase metal imperfections. This property 
. Cl akes possible elimination of several steps 
» the in the preparation of the base metal prior 
$ ef to plating. The deposit requires only light 
ting Hepressure on a buffing wheel to bring out 


tions ull brightness. Deposits are intermediate 
in hardness between gray and bright nickel. 
sting Progress is being made in the electro- 
ade: leposition of plastics, according to the 
em Mimerlectrochemical Society. Most of the ex- 
p bj erimental work done thus far has been 
The accomplished with Saran latex, and Geon. 
alled, ood anodic deposits several millimeters 
ly te hick were built up rapidly. Deposits, vary- 





































































































ad i ng with process variations, can be soft, 
exible and elastic or tough and stiff. Ap- 

ng 0 lications of electrodeposited synthetic res- 
asting ns include electroforming of sheets or parts, 
these Hielectrical insulation, and protection of metal 
Only Against corrosion and abrasion. Equipment 
mei eequirements are said to be simple and 
nitte¢ Power consumption lower than for deposit- 
theit ng rubber. 

A British development is a new cobalt- 
astill ree solution for bright nickel plating. The 
high focess is less expensive than those using 
by N ‘obalt ind producing a coating that is bright 
Past and ductile and which shows little tendency 
unde Owarcs pitting. The bath is easy to main- 
n & ain control on production work and 
ess as used successfully on brass, steel 
5) Mec Cie cast zinc parts. The new bath seems 
stu © wor better than cobalt-nickel on poorly 
: = olished surfaces and. therefore, can be used 
beet 1 inexpensive parts that do not warrant 
on xten preparation. 

cible Dep sits of specified thickness can be 

ichiey in less time through use of an 

ops 
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some difficulties, most metals which can be 
plated in wrought form can also be plated 
in the form of a pressed metal powder part. 
It is not unlikely that these findings will 
make the field of powder metallurgy even 
more attractive to the small-quantity manu- 
facturer and user of small parts. 

Glenn L. Martin Co. has introduced a 
forming process which is expected to cut 
the cost of some formed sheet metal parts 
as much as 50%. The Marform process, 
described elsewhere in this review, offers 


Coatings and Finishes 


improved chromium plating solution de- 
veloped by United Chromium, Inc. Physical 
and chemical properties are equal to those of 
deposits from conventional solutions. Faster 
plating is achieved because of higher cathode 
efficiencies and the use of higher current 
densities. 


Metal Coatings 


Lincoln Electric Co. is offering a hard 
surfacing powder for steel which is applied 
with a carbon electrode and is used to 
deposit a thin chromium-carbide type of 
hard surface to resist wear and corrosion. 
The powder forms a paste when mixed 
with water and adheres to flat and curved 
surfaces. Powder use is intended in circum- 
stances where hard surfacing electrodes are 
not always practical: thin work, thin de- 
posits, and for use with a.c. welders. Hard- 
ness of one-layer deposits ranges from 54 to 
61 Rockwell C and 57 to 63 for multiple 
layers. 

Wear, corrosion and oxidation resistance 
can be provided base metals through a 
process of applying a fused layer of coating 
metal. Both base or coating metal can be 
pure or alloyed, ferrous or nonferrous. The 
base metal must have a higher melting 
point than the coating metal, or the binder 
metal if refractory coatings are involved. 
Heating, necessary to attain a fusion bond, 
can be provided by furnace or induction, 
or by a special liquid bath developed by 
Fusion Metal Coating Co. for the process. 

From France word comes that progress 
has been made there in spraying aluminum 
and magnesium with steel. Steel from low 
carbon types to 18:8 stainless have been 
successfully sprayed on the light metals. 
Adherence of the steel is mechanical rather 
than the result of alloying. The deposit is 
harder than the original steel but is porous. 
However, deposits over 0.04-in. thick are 
considered to be water-tight and not likely 
to form an electrolytic couple. If only a 
portion of the light alloy is covered, the 
potential electrolytic couple should be neu- 
tralized by a strip of sprayed zinc. The 
process seems interesting for applications 
where the weight advantages of the light 
metals are desired, but where wear resistance 
is also necessary. The deposit, because of 
the porous surface, has interesting self-lu- 
bricating and anti-seizing properties. 

Selenium coatings for corrosion protec- 
tion of magnesium-base alloys have been 
provided in the past by immersion in seleni- 
ous acid. This method previously employed, 
however, reduced the fatigue strength of 


several specific advantages from the stand- 
point of quality and applicability of parts 
produced, compared with conventional 
forming methods. It permits deeper draws 
in hard metals, and it will form sheet metal 
to compound curvatures and with deep- 
drawn flanges without wrinkling the metal. 
Surface finishes of the metal and coatings, 
such as some paints and plastics, are not 
affected. Also, strains in the formed parts 
are distributed more uniformly throughout 
the piece so that harmful strain concentra- 
tion is avoided. 


the magnesium considerably, and adhesion 
has been poor. Now by the addition of 
sodium dichromate to a selenium dioxide 
bath these disadvantages seem to have been 
overcome. The process involves only a 
simple dip in the bath for periods ranging 
from 5 to 30 min., depending upon the 
alloy. 


Enamel and Ceramic Coatings 


A partial solution to the problem of 
satisfactorily providing a vitreous enamel 
coating for aluminum is at least partially 
solved by a new frit-based enamel that can 
be fired on aluminum strip, sheet and cast- 
ings. The coating, developed by E. I. du 
Pont de Nemours & Co., Inc., is fired in 
furnaces such as those used in firing vitreous 
coatings on steel, but at considerably lower 
temperatures. 

Unlike the coatings for steel, the new 
aluminum finishes have the advantage of 
superior impact and flex resistance, good 
resistance to thermal shock, and they will 
not show rust spots if chipping should occur. 
Enameled aluminum can be cut and bent 
or formed slightly after firing. The coating 
is unusually resistant to mild acids. A wide 
range of colors can be achieved. 

Aluminum so enameled is not suited to 
use with foods since they contain a high 
percentage of lead. Sanitary ware, store 
fronts, washing machine tubs and outdoor 
furniture are the type of application on 
which the enameled coatings are expected 
to be used. 

NACA tests indicate that through the 
use of a special ceramic coating molybdenum 
offers potentially good service at high tem- 
peratures. The ceramic coatings are applied 
as water suspensions to cleaned molyb- 
denum parts by dipping or spraying. After 
drying the pieces are fired at a temperature 
of 2150 F in an oxygen-free atmosphere. 

One of the more suitable coatings consists 
of a base coat of a low expansion frit 
augmented by 20% zirconia, a cover coat 
containing 95% zirconia, and a seal coat 
consisting of a thin application of the same 
composition of the base coat. 

A potentially important application of 
these ceramic coatings is the protection of 
molybdenum pilot tubes which are built 
into the nozzle end of ramjet engines used 
for pilotless aircraft. Although subject to 
gas temperatures of 3000 F, these tubes 
need last only 5 min. as opposed to a 45- 
min. service life under these conditions 
obtained with ceramic coated tubes. 
Throughout the porcelain enameling field 
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there is being carried on extensive research 
into the field of low temperature firing 
enamels for steels. While not intended to 
replace the 1500 F enamels, they make 
possible the enameling of objects and ma- 
terials previously not possible, using tem- 
peratures down to 1300 F. Within the next 
few months it is expected that more com- 
plete details as to the compositions, proper- 
ties and applications of this type of enamel 
will be revealed. 


Organic Coatings 


A new synthetic finish which adheres 
well to metals normally difficult to paint, 
such as highly polished brass, stainless steel 
and aluminum, has been developed by 
Metric Lacquer Manufacturing Co. Tests 
show that the finish on polished brass 
withstands a 180-deg. bend over a %-in. 
mandrel without cracking or flaking. Similar 
results have been shown on stainless steel 
and aluminum test panels. 

On most thin gage metals baking is com- 
pleted at 275 F for 15 min. Brass and 
thicker metals require somewhat longer 
times and higher temperatures. Although 
designed primarily for metal surfaces, the 
finish can be applied to phenolic plastics, 
using 300 F for 45 min. The coating is 
said to provide a hard, smooth uniform 
surface with high resistance to abrasion, 
chemicals and solvents. Although developed 
for spray application, it can be varied for 
dipping or rolling. 

A new type of synthetic resin for fast- 
drying enamels has been developed by the 
Coating Resins Dept., American Cyanamid 
Co. The resin is a copolymer of styrene and 
alkyds and is known as Cycopol. Enamels 
made with the resin can be brushed or 
sprayed and are generally of the industrial 
type, although another use is in fast-drying 
household enamels. The resins are said to 
provide excellent toughness and adhesion 
to metal surfaces and have excellent color 
retention. 


Since the problem of cleaning engineer- 
ing materials, particularly metals, has al- 
ways been high on the list of finishing 
headaches, it is only natural that 1949 saw 
many new cleaning materials become avail- 
able. Most are special purpose cleaners 
developed primarily to overcome some par- 
ticularly bothersome problem, but a few 
are general purpose cleaners. In the field 
of finishing, probably the most important 
development of the year was the perfecting 
of a chemical polishing method which is 
suited to most nonferrous metals. Other 
advances include a practical method of plat- 
ing powder metal parts and a system of 
flame spraying plastics (polythene) on 
metals. 


Plating Powder Metal Parts 


Powder metallurgy has now reached the 
point where protection and decoration by 
electrodeposited coatings must be consid- 
ered. An exploratory program carried out 
by Graham, Crowley & Associates for New 
Jersey Zinc Co. has revealed that most 
metals which can be plated in the wrought 


Allyl starch is now available in semi- 
commercial quantities for use in baked 
lacquers and enamels, according to General 
Mills Research Laboratories. Formulations 
using the allyl starch make hard, tough, 
flexible water-resistant films. Baking time 
varies with temperature, requiring 90 min. 
at 230 F, 45 min. at 255 F, down to a 
very few minutes at higher temperatures. 
The heat resistance of allyl starch makes it 
of interest to producers of finishes for auto- 
motive exhausts, automobile and diesel 
engines, steam radiators, oil refinery equip- 
ment and metal smoke stacks. 

A new plastic coating designed especially 
for metal stampings has been developed by 
Black-Ox Chemical Co. The plastic coating 
—Krylon—shows no tendency to peel off 
when parts are agitated after dipping. 
Stampings can be handled in 2 min. after 
dipping and the coating hardens in 5 min. 
The coatings withstand a temperature range 
of from -70 to 225 F without cracking or 
peeling. They resist dilute acids, alcohols 
and alkalis as well as chemical fumes, 
grease, oil and water. 


Strippable Coatings 


A continuing interest in semi-temporary 
coatings for use during forming, storage or 
shipment of parts has resulted in the de- 
velopment of several new strippable coat- 
ings. 

Minnesota Mining & Manufacturing Co. 
is offering a compound that is designed to 
be used on flat, polished stock which is to 
be cupped, formed or drawn. The coating 
protects the polished surface from scratches 
and abrasions. The coating is applied by 
spraying, brushing or roll-coating. When it 
has served its purpose it can be peeled off 
or blown off by compressed air. The coating 
material is available in a variety of colors, 
and can be used on glass and other non- 
porous materials as well as metals. Besides 
protecting against abrasion, the coating re- 
sists the actions of water, oil and gasoline. 


Cleaning and Finishing 


form can also be plated in the form of 
pressed powder parts. Because of the porous 
surfaces, however, some difficulties have 
been encountered. 

To obtain a high luster usually requires 
that the surface of the piece be brought to 
an equivalent texture before the plating 
operation starts. Buffing operations for pow- 
dered metal parts require some care in the 
selection of buffing compounds. Greaseless 
compounds appear to be most suitable. 
Buffed parts should be precleaned in a 
standard soak or an emulsion cleaner and 
then finish cleaned by an anodic alkaline 
cleaning step. 

In the absence of pits, powder parts can 
be plated directly with nickel. Some sur- 
faces, however, might require a preliminary 
heavy copper coating and some surfaces 
might require some changes in the compact- 
ing operation before plating can be accom- 
plished. In many cases coining or repressing 
after sintering have made surfaces better 
suited to plating. 

Because of the “drag-over’’ due to surface 
porosity, powdered metal parts require 
careful rinsing between solutions. Thorough 


Finishes for Plastics 


United Chromium, Inc. introduced , 
family of coatings intended for use op 
Lucite, Plexiglas, Tenite II and polystyrene 
The group includes both face and bac 
coats. One series includes coatings that ar 
available in clear, pigmented and trap; 
parent colors. This series is used on Lucite 
or Plexiglas which is not under stress, an( 
is resistant to moisture, perspiration apnj 
many chemicals. 

A second series, made in both pigmente 
and transparent colors, is used as protective 
and decorative coatings for polystyrene and 
provide a good bond without crazing. On 
coating in the series can be used as; 
wipe-in coating where indented designs ar 
molded into polystyrene. 

Another group is used as a backing cow 
only on Lucite, Plexiglas and Tenite | 
where stress is present. The coating wil 
not cause crazing of the plastic. 

A spray treatment for polystyrene su. 
faces has been perfected by Bee Chemic 
Co. and is available as clear or pigmented 
mixtures. The process is an improvemen 
of an earlier development of the compan 
in that forced drying is no longer necessan 
and because the compounds can now ik 
sprayed with ordinary equipment. 

Brooklyn Varnish Co. is producing a 
adherent finish for polyester resin-reinforced 
Fiberglas. The finish not only adheres wel 
to the plastic surface, but also fills mino: 
indentations. Filaplast can be applied by 
putty knife or squeege or it can be thinned 
and sprayed on. It dries in several hous 
and can be sanded. The finish can also bk 
used as a base coat for enamels and la 
quers. 

Where a white surface is desired on: 
phenolic plastic surface, one can now bk 
obtained through a spray coating develope 
by Bee Chemical Co. The material can 
used where high gloss is not needed an 
wear conditions not too great. 


rinsing together with solution neutraliz 
tion and use of water displacing liquids 
remove entrained plating solution from 
pores will also help prevent “spotting out, 
a localized staining resulting from the see? 
age of plating liquids. A good lacquer fis 
will also minimize “spotting out” diffic 
ties, and this problem is expected to be 0 
more serious for metal powder parts tha! 
for any other pieces. 

Many difficulties have been encountert 
in depositing protective coatings of hig! 
melting point metals and compounds 
materials designed for high temperatut 
service. Generally the materials are too hat! 
or brittle to machine or work, too high 
melting or chemically reactive to cast 
weld, and not susceptible to electroplatims 

Research presented before the Elect 
chemical Society indicates, however, that ' 
is possible in many cases to apply coatit? 
by vapor phase depositions. In addition © 
high-melting alloys, the carbides, ! trides 
borides, silicides and oxides of these met 
have been used for coatings. Among 
materials coated are copper, nickel, 110% 
tantalum, molybdenum, tungsten, a varie! 
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»f alloy steels, graphite, porcelain, quartz, 
luminum, Pyrex and carbide compounds. 
i Wire, rod, tubing, strip and products such 
‘H pyrometer wells, die blocks, nozzles, 
= rucibles, cyclatron and X-ray tube targets 
we nd magnetron rings have been successfully 
pe cated by this process. 
‘ans. 
Ucite 
and 
and 


lame-Spraying Plastics 


Resins of polythene (polymerized ethy- 
lene) have long been recognized as ideal 
cating matrials for metal surfaces where 
orrosion is a factor. But use of these pow- 
ler coatings has been retarded because of 
heir virtual insolubility in liquids at ordi- 
nary temperatures. Early attempts to solve 
his dificulty by flame spraying resulted in 
sor adhesion to the metal surface and 
xcessive degradation. Now development of 
ew spraying techniques and equipment by 
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Coat 

re Il e Engineering Research Laboratory of E. 

will Hag. du Pont de Nemours Co., Inc., has elimi- 
ated most of these troubles and metal sur- 

sur. Mamgaces can be coated successfully with poly- 

mica ene resins. 

ented High corrosion resistance coupled with 

men e newly-achieved ease of application 

pany akes possible wide-spread use of these 

nesarn sins for coating storage tanks, drums, 


iping, valve gates, and the like where con- 
Maitions of both atmospheric and chemical 
Bmeterioration exist. 

® A pistol designed especially for spraying 
lyethylene coatings has recently been de- 
eloped by Schori Process Div., Ferro-Co 
orp. which has been helping in making 
e process practical. 
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hous Bi hemical Polishing 
so be _ pi cs 
ge A chemical polishing process which gives 


hetals bright, reflective surfaces without 
hechanical or electrical operations has been 











































































Bg pveloped recently by Battelle Memorial 
heel stitute, Columbus, Ohio. Only a short dip 
i te eatment is required to produce a high 
: “) ster. 
= The polishing baths are mixtures of 
ids, principally phosphoric, nitric and 
etic. They can be operated at room tem- 
rature up to 200 F, action of the bath 
ing more rapid in the higher temperature 
nge. Immersion periods vary from 10 sec. 
. 10 min., depending on the initial finish 
realize the treated surface, the final finish re- 
rids 10 ired, and the operating bath temperature. 
from Hllowing the dip, the work is rinsed and 
g out, ied. Plating over the polished surface can 
€ see? done without further treatment of the 
er fi rtace. 
1ifficul: Metals which have been polished success- 
_ be n0 lly include brass, copper, nickel-silver, 
rs that onel, nickel and aluminum. Chief advan- 
ge of the process is simplicity; as many as 
intered ur or five production steps have been 
F high minated in certain metal-finishing ap- 
nds of ication: 
eratutt 
50 hare leaning 
cast of 9 ng and phosphate coating are pro- 
plating vodlly en See Scene by 
Electr a - Pp. or use on steels and irons. 
chat i! x is a yellow, non-corrosive clean- 
ating : powder. It is used in heated water 
tion utions at low concentrations and results 
rides A nt crystalline phosphate film on 
netal tal parts. The compound can be used in 
ng th S Of continuous washing machines, 
1 ir08 ‘bout 1 min. of contact is required 
ariel spray and dip and the metal to 
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attain the coating. Parts come from the ing equipment to remove grease from metal 


solution with a clean water-wet surface that 
dries to a blue-gray finish. 

Quaker Chemical Products Corp. has a 
new synergized synthetic cleaner which is 
used to remove mineral oil type soils from 
metals. The powder used in concentrations 
of 2 to 3 oz. per gal. of water in tanks is 
most effective at between 180 and 212 F. 
Cleaning is sufficiently effective to prepare 
the metal for Bonderizing, electroplating 
and painting with an immersion time of 2 
min. or less. The cleaner can be used on 
steel, brass, zinc die castings and aluminum. 
A superficial etch on aluminum assists paint 
adhesion. 

A light-duty and a heavy-duty cleaner of 

similar natures have been compounded by 
the Du Bois Co. Both cleaners are of the 
alkaline type, one being designed for re- 
moving light shop soils and for use in 
washers when cleaning aluminum. The 
heavy-duty cleaner will remove tenacious 
soils such as drawing compounds from steel 
parts. Both compounds are free rinsing and 
leave no deposits on finished work. 
_ A non-silicated soak or electro cleaner 
for applications where the presence of sili- 
cate in the solution would interfere with 
subsequent cleaning has been developed by 
Hanson-Van Winkle-Munning Co. for use 
on steel, copper, brass, lead-base castings or 
die castings. Reverse electrocleaning can be 
used on steel to secure smut-free surfaces. 
The compound is used at temperatures be- 
tween 160 and 200 F, with immersion times 
ranging from 30 sec. to 5 min., depending 
upon whether soak or electrocleaning is 
used. 

Enthone, Inc., recently announced a sol- 
vent phosphoric acid type cleaner called 
Surprep. The compound is a liquid con- 
taining oil-displacing chemicals that dis- 
lodge oils, greases and other organic ma- 
terial from the metal surface so they can 
be wiped or rinsed off quickly. The material 
can be applied by brushing or wiping. In 
addition to its cleaning action, the cleaner 
also contains phosphating and rust removal 
chemicals which dissolve scale while the oil 
removal agents are operating. 

Mulsolv, a synthetic emulsion degreasing 
agent, is intended for use in standard clean- 


parts prior to assembly or shipment. It is 
made by Bee Chemical Co. 

A cleaning compound especially effective 
in removing polishing materials from alu- 
minum, particularly in recessed areas, is 
being marketed by Northwest Chemical Co. 
Removal of soil is accomplished by process- 
ing the work in a bath composed of from 
2 to 4 oz. per gal. of Alkalume No. 1 plus 
2% by volume of Liquid Stripper No. 2 
for a period of from 2 to 5 min. at 160 to 
190 F temperature, depending upon the 
transfer time, and then rinsing. The process 
is applicable to manual or automatic im- 
mersion type cleaning equipment. 


Plating 


Electroplated coatings on aluminum are 
becoming more important with every ex- 
pansion in use of the light metal, since it is 
often desirable to combine the advantages 
of aluminum’s light weight with the prop- 
erties of various coatings. A new process 
has now been developed for depositing zinc 
cadmium and tin on aluminum by chemi- 
cal displacement. The development is re- 
ported by the Electrochemical Society. 

Immersion deposits have sound structure 
and such a high degree of adhesion to alu- 
minum that they can be used for subsequent 
electrodeposition of other metals. Solutions 
used in the process consist of the metal 
sulfite, hydrofluoric acid, or a fluoride salt 
and, in specific cases, organic addition 
agents. For example, the preferred composi- 
tion and conditions for depositing zinc by 
immersion are as follows: zinc sulfate, 5N; 
hydrofluoric acid, IN, time of dip, 30 to 
60 sec.; temperature, 77 F. 

An improved acid copper bath which 
makes possible plating speeds up to 0.001 
in. in 10 to 15 min. and eliminates faults 
inherent in the original method is reported 
by Dayton Bright Copper Co. The method, 
called Daybrite, uses no cyanide or hot 
baths. The bath gives smooth, hard deposits 
which are said to tend toward filling out 
minor defects in the base metal, increase 
corrosion resistance, and simplify or elim- 
inate buffing operations before nickel plat- 
ing. The bath is also suited to electroform- 
ing operations. 


Heat Treating 


Progress in heat treating though unspec- 
tacular has been steady. The last year has 
seen a trend towards combining operations 
such as bright hardening and brazing or 
descaling and tempering. As improvements 
in measurement and control have come 
along we have seen also the extension of 
homogenous carburizing, whereby carbon is 
added to steel by heat treating in such a 
way that the carbon is diffused evenly 
throughout the cross section of steel. Some 
of the more interesting developments fol- 
low: 


Bright Hardening and Brazing 


In the past, furnace brazing has not been 
widely applied to tools and dies, primarily 
because the atmosphere requirements for 
tool steels have been largely unattainable in 
ordinary furnace equipment. Development 
of the Ammogus furnace, originally de- 
signed to bright heat treat tool steels, makes 


possible the simultaneous brazing and bright 
hardening of these steels. Because of the 
design of the batch type furnace, which has 
both heating and cooling chambers, a pure 
atmosphere of dissociated ammonia (—40 F 
dew point) can be maintained. 

By a process developed by the Materials 
Engineering Dept. of Westinghouse Electric 
Corp., a tool steel assembly to be heat 
treated is given the same cycle in the fur- 
nace as if brazing was not being done. The 
brazing alloy is in wire or sheet form and 
is placed in immediate proximity to the 
joint to be brazed. Capillary forces will 
keep the molten brazing alloy in the joint 
while the steel is held at the austenitizing 
temperature for the proper soaking time. 
The steel, if of the air hardening type, is 
quenched in the atmosphere-protected cool- 
ing chamber, then tempered in the normal 
manner. 

The broadest potentialities of this process 
lie in its application to those parts which, 
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by virtue of their complexity, involve con- 
siderable costly and complicated machining 
in addition to hand finishing. By making 
such parts in several nieces and subsequently 
brazed together, machining and hand-finish- 
ing can be greatly facilitated. 


Tempering and Descaling 


At Chevrolet-Saginaw Div. of General 
Motors Corp., the possibility of combining 
a descaling and tempering operation on 
forged steel bumper brackets was investi- 
gated and found practical. The brackets are 
made of SAE 1080 steel and are hot-formed, 
with the result that considerable scale forms. 
After being formed at 1600 F, the parts 
drop into an oil quench. 

As currently practiced the parts, now 
having a hardness of from 514 to 601 
Brinell, are taken through a bath contain- 
ing a cleaning compound applied with pres- 
sure sprays to remove loose scale. Pieces are 
then dried at about 250 F in an operation 
that serves to preheat work for subsequent 
salt bath operations. The salt bath operates 
at 1050 F, using Virgo salt, which is a 
descaler. Equipment operates on the Ajax- 
Hultgren principle and is made by Ajax 
Electric Co. 

Combined descaling and drawing in the 
salt bath requires about 444 min. Hardness 
is drawn back to between 321 and 388 
Brinell. Adhering scale is knocked off, par- 
tially by thermal shock, in the cold water 
rinse that follows. A pickle in hot muriatic 
acid follows to dissolve the reduced scale. 

By means of the combined operations, 
lower costs result, less equipment is needed, 
and greater uniformity in work is achieved. 
The quality of the Bonderized surface is 
better than that obtained through previous 
pickling practice. 


Homogenous Carburizing 


In many cases the forming properties 
of low carbon steel are desirable, but ser- 
vice requirements of the part demand high- 
er surface hardness and greater strength 
throughout. The problem is now capable of 
being solved, at least in steels up to 1/16- 
in. thick, by homogenous carburizing, which 
is another name for through carburizing. 


Although the attention of the welding 
field was fixed primarily on the rapidly 
developing metal arc process of inert-gas- 
shielded welding, this was not the only 
advance in joining techniques recorded 
during 1948. Other significant develop- 
ments include improved welding controls, 
new brazing methods, and new bonding 
agents for metals and ceramics. 


Gas-Shielded Process 


Inert-gas-shielded welding has advanced 
steadily since the war as a reliable method 
for joining difficult-to-weld materials. The 
past year, however, has seen an important 
development in the process which greatly 
broadens its possible applications. In effect 
this development extends the advantages 


The process involved is a form of gas car- 
burizing. 

In principle, the steel is treated, after 
forming, in a furnace with a rich carbon 
atmosphere. How rich depends upon the 
final carbon level desired. The carbon con- 
tent of the gas increases constantly until 
equilibrium is established throughout the 
steel. Any carbon level can be attained from 
0.10% to 1.00% and, in some cases, even 
higher. 

To through-carburize, a piece of steel 
1/16-in. thick can take un to 7 or 8 hr. at 
a temperature between 1600 and 1700 F. 
Thus, the time of cycle must be balanced 
against other costs. 


Steam Atmospheres 


In the past year increased attention has 
been given to the possibilities of steam at- 
mospheres for tempering and for producing 
thin oxide films on ferrous and nonferrous 
metals. The chief advantage of a steam at- 
mosphere treatment is that such an atmos- 
phere provides a clean scale-free surface. 

One of the principal uses of a steam at- 
mosphere is in conjunction with tempering 
and strain relief of ferrous parts and an- 
nealing of certain nonferrous materials. In 
addition, the oxide film produced by the 
process makes it applicable to increasing 
surface hardness, improved wear resistance 
and corrosion resistance, and increasing tool 
life. In some cases it shortens or eliminates 
pickling and offers a method of coloring 
steel. 

The coating produced by steam treatment 
is a thin, tightly adherent oxide that aver- 
ages about 0.0002 in. in depth. On iron and 
steel, blue magnetic iron oxide is formed. 
On nonferrous metals, the steam atmosphere 
inhibits oxidation and prevents discolora- 
tion and scaling. The resulting surface has 
no characteristic color, although it is slight- 
ly darker and duller than the untreated 
surface. 

Carbon steels, high-speed tool steels, cast 
iron, sintered iron powder, beryllium cop- 
per, brass and aluminum alloys have been 
successfully treated. 

Exposure of silicon steel laminations to a 
steam atmosphere at about 930 F has been 
found by Westinghouse Electric Corp. to 


Welding and Joining 


of the inert-gas-shielded method to heavier 
sections than heretofore practical and in- 
creases weld deposition control and effi- 
ciency. 

This latest advance involves the use of a 
metal electrode instead of the virtually non- 
consumable tungsten electrode originally 
used. The bare wire filler metal which car- 
ries the welding current is fed continuously 
through the shielding gas; the welding arc 
is maintained between the end of this 
wire and the work piece. Power for welding 
can be supplied from a standard d.c. gen- 
erator and, at the present time, equipment 
is available for semi-automatic hand weld- 
ing and for fully automatic machine weld- 
ing. There is some dispute now as to 
whether pure helium or welding grade 
argon is the better shielding gas, but so 
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produce a consistent oxide film on all rade; meta 
of electrical steel, regardless of whether th thosé 
silicon content is high or low. The film; and, 
combine good insulation and paint adhe. two 
ence without changing the space factor ap. new 
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Chromizing in Salt Bath oe 
Several ferrous materials have been satis. tlls 


factorily chromized by immersion in fused was | 
salt baths, according to a report made to th spot 
Electrochemical Society. From a cost stand. 


. . inert: 
point, the new method is said to compax order 
favorably with other methods. santas 

Since only the surface of a corrosion te. ing” 
sistant alloy is effective in resisting destru:. such 
tive attack, ordinary iron and steels having less | 
protective high-chromium alloy surfaces ar 
often just as satisfactory as stainless sted 
structures. Recognition of this fact has |e Wel 


to the development of the various chromiz 
ing processes in which a protective cay In 


from 40 to 70% chromium at the surfac Mime’ F 
is produced by heating the base either jn ie’™P" 
contact with chromium metal or in an # fort 
mosphere containing a chromium halide. peat! 
According to the Electrochemical Socier ‘acs 
paper, satisfactory results were obtained « reef 


temperatures of 1650 to 2200 F by im 
mersing parts in fused salt baths contain 
ing from 5 to 30% by weight of chromo 
chloride. It was found that the rate of as 
formation is equal to or greater than tha 
obtained with the various pack methods « 
corresponding temperatures. 

As in other chromizing methods, the ¢- 
fectiveness of the fused-salt process wa 
found to be dependent; to a considerable 
extent, on choice of material. Deeper pene- 
tration at lower temperatures requires lor 
carbon steels. Silicon apparently increas 
the diffusion rate, but the specific effects 0 
other elements have not been determine 

Materials chromized by the fused sai 
bath method include Armco iron, two cs 
irons, a silicon steel, a stainless steel an 
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SAE 1015, 1045, 2315, 3140, 4120, 413 “es 
and 5115 steels, as well as nickel molybd Ontre 
num and tungsten. we 

The investigation was carried on at Bat rar 
telle Memorial Institute because of the A: S'S" 
Force’s interest in chromized steels as © oo 
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far the answer to thi’ question, as in txjmmcved 
case of the tungsten electrode method, «mp*®< 
pears to be that each offers distinct — 
vantages under different conditions. _ hat 
The metal-arc feature, developed by T ‘aa 

ss 


Linde Air Products Co., Air Reduction Salé 
Co. and Battelle Memorial Instituce, 
announced a little more than a year 4! 
At that time the new process had be! 
applied chiefly to aluminum alloys but, " 
recent months, it has been used to produ 
high-quality welds in most of the welaad* 
chromium-nickel stainless steels. Tc # 
shielded metal-arc process is also being 
commercially on practically all other © 
monly welded nonferrous metals <uch ® 
silicon bronze, aluminum bronze, copP® 
nickel alloys and magnesium. 
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In zeneral, speeds with the gas-shielded 


des metal-arc process are two to four times 
the those possible with the tungsten arc method, 
ne and, as a direct result, gas consumption is 
es, wo co four times lower. In addition, the 
ap. new method has the other advantages of 
der inert-gas-shielded arc welding, which in- 
clude high weld quality, good appearance 
of finished welds, no danger of flux entrap- 
ment, and no need for flux removal. 
Evidence that the development of the 
Atis. older tungsten arc method has not ceased 
1sed was provided by the introduction of a new 
the spot welding process making use of the 
and- inert-gas-shielded principle. Developed in 
Pare order to fill a conspicuous gap between 
resistance and fusion welding, “poke weld- 
1 fe ing” is being used successfully to join 
ruc. such common metals as mild steel, stain- 
Ving less steel and aluminum. 
$ ate 
Stee 


led fn Welding Controls, Equipment 


Increased interest in the inert-gas-shielded 


Case 

rfa arc process was accompanied by continued 
ce ; . 

| improvement in controls and equipment 

> for this method. With the latest control 


* features developed by General Electric Co., 
“ae two starting methods are available. The 


Cicer) ” ° ° ° 

| [first is “touch-and-weld” starting, in which 
Cu @ ° 

gh the electrode is touched to the work to 
lon initiate the starting cycle. As the electrode 
ae is lifted from the work, the pilot circuit 


establishes the arc and is then de-energized, 
usually within a total time interval of 
1/100 sec. In the second starting method, 
he cycle is initiated by a hand or foot 
he c.f witch, this is particularly useful in machine 
elding and in manual welding where a 
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table apid, repetitive cycle is used and where 
naan ontact of the hot tungsten with the work 
™ s undesirable. 

soo Another important development in inert- 
ne ol prc welding has been improved electrode 
ahead olders. Recent changes in design have 
4 st esulted in better visibility, lower gas con- 
1 aseemption and lighter weight. _ 

eal In the resistance welding field, GE. 
413 ngineers came through with a new slope 
‘Iybdemeontrol which materially reduces tip pickup 
' uring spot welding of aluminum, mag- 
ot Ba esium and their alloys. The new control, 
he Aifmmmecsigned for use as an accessory with either 
os & yochronous of non-synchronous resistance 










elding machines of the single-phase type, 
provides a gradual increase in welding cur- 
ent at the beginning of the weld. In 
aboratory tests with this control, welders 
bbtained 20 times the number of spot welds 
bn 0.064-in. 24ST Alclad before sticking 
bccurrel than were obtained without the 
ontro!. The new slope control is also be- 
1eved to be advantageous for welding heavy 
page steel and for projection welding, as 
f tends to minimize expulsion. 

Later in the year Westinghouse Electric 
orp. announced a d.c. welding machine 
eesigned to combine the characteristics of 


















































a oly ling with the advantages of a.c. 
ur ap elding machines through the use of plate- 
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6% as compared to 54% for an 
notor-generator welder. This eff- 
reases at reduced load conditions 
es 73% at 20% of rated load, 
he efficiency of the conventional 
nerator welder falls off to 45% at 
condition. The power factor at 
perating load conditions is com- 
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parable to induction-motor-driven welders. 
The welder also has a greatly reduced no- 
load power consumption, amounting to 
power cost savings of 80 to 86% relative 
to the conventional welder. 

The machine responds rapidly to the 
changes in current and voltage conditions 
produced by the welding arc. Time of 
recovery from rated load to short circuit or 
vice versa is about 0.007 sec.—considerably 
less than for the average motor-generator 
welder. Welding with electrodes at low 
current densities offers particularly good 
operation. 

The new welder utilizes high-voltage 
selenium rectifiers, making possible a unit 
smaller, lighter and more efficient than 
other plate-type rectifiers of comparable 
ratings. Essentially a three-phase transformer 
welder, it also uses a three-phase adjustable- 
core-type reactor for current adjustment. 

The year also found more attention 
being paid to the favorable characteristics 
of low-frequency three-phase control for 
resistance welding. The wave obtained from 
three-phase control favors a smooth flow 
of heat into the metal and thus increases 
weld quality. Used in the welding of 
aluminum or aluminum alloys, it greatly 
increases tip life; it is also believed to be 
advantageous in the welding of heavy sec- 
tions of scaled ferrous material. In addition, 
the high power factor characteristic of low- 
frequency operation results in reduced KVA 
demand for any given number of amperes 
at the electrodes. Among current applica- 
tions of three-phase control are seam and 
spot welding of aluminum parts for air- 
craft. 


Studwelding Aluminum 


In the past, end welding—or studwelding 
as it is commonly called—has been restricted 
to steel. Recent work by the Navy Dept., 
however, has made it possible to weld 
aluminum studs to aluminum plate. The 
method has been used successfully for weld- 
ing insulation studs to the aluminum super- 
structures on ships. 

The process is basically similar to stud- 
welding as used for steel. The principal 
difference is that the standard studwelding 
gun is modified to provide for the introduc- 
tion of an inert gas, such as argon or 
helium, which protects the molten weld 
metal and insures clean welds. The material 
used for the stud is an aluminum, 5% 
silicon alloy wire 3/16 in. in dia. A specially 
designed welding end is cold upset on the 
wire; then the stud blank is cut to length 
and threaded as required. Chemical or 
mechanical cleaning of the formed and 
threaded stud prepares it for studwelding. 
This size stud is limited to sheets or plates 
lg in. thick or over, but it seems likely 
that smaller studs could be welded to thin- 
ner sheets. Apparently, studwelding is not 
limited to any particular types of aluminum- 
base alloys. 

The British cold welding process for 
aluminum and other nonferrous metals has 
been brought over to the United States by 
a new company, the Koldweld Corp. In this 
process, developed by General Electric Co., 
Ltd., clean metal surfaces are forced to- 
gether under pressure in specially-designed 
tools. Three different techniques can be 
used to produce straight welds, ring welds 
and continuous seam welds. 


Welding Thermoplastics 


Welding of plastics is expected to find 
application wherever conditions make use 
of extruded or molded plastics uneconomical 
as, for instance, in the manufacture of a 
small number of parts, Several welding 
processes have been available for thermo- 
plastics, including heated tool welding, high 
frequency welding, friction welding and 
flame welding. To these has recently been 
added the hot gas welding process, perhaps 
the most flexible of them all. 

It is quite similar in operation to gas 
welding of metals. Filler rods of the same 
composition as the material to be welded 
are used, and butt and fillet welds with 
single or multiple passes are possible. A 
temperature of 375 to 425 F, depending 
upon the material, is required at the sur- 
face of the weld. No preparation of the 
plastic sections is needed for materials up 
to 16 gage, but thicker materials should be 
beveled at the edges. 

Contributing to the practicability of gas 
welding of plastics are the lower tempera- 
tures involved (compared to metal welding) 
and the fact that plastic welds appear to 
have the same chemical resistance as the 
parent material. 


Brazing Developments 


A one-step method of brazing nonmetallic 
materials, such as ceramics, carbides, sap- 
phires and diamonds, to metals was de- 
veloped at Massachusetts Institute of Tech- 
nology. It is carried out in controlled atmos- 
pheres or in vacuum without fluxes and 
provides a bond which, in many cases, 
exceeds the strength of the nonmetallic 
material. Hydrides of titanium, zirconium, 
tantalum and columbium, and alloys pre- 
pared from both metal hydrides and pure 
metals have been found suitable in produc- 
ing the brazing alloy which wets and 
bonds both metals and nonmetals. 

One procedure involves coating the sur- 
faces to be brazed with a thin film of the 
metallic hydride. A water paste or a nitro- 
cellulose-solution binder works equally well 
in producing a thin, uniform coating of the 
hydride. A piece of suitable solder is then 
placed in contact with the hydride-coated 
surface and the material is heated to ap- 
proximatly 1830 F in a vacuum of about 
10°* mm. mercury or better in hydrogen or 
inert gas. When the proper temperature is 
reached, the brazing alloy will melt and 
flow over the hydride-coated surface in a 
manner similar to the brazing of metals. 

Alternatively, an alloy such as zirconium 
hydride can be heated in a vacuum at 1470 
to 1830 F, removing hydrogen and leaving 
a relatively pure zirconium metal powder. 
This partially sintered powder can be ex- 
posed to air and then used in a manner 
similar to the hydride to produce an equally 
good braze. 

Year's end brought with it the market- 
ing of copper in paste form by the Metals 
Refining Co., a division of Glidden Co. 
The copper paste is expected to provide 
substantial savings in the assembly of 
parts for furnace copper brazing. Company 
engineers believe “Cubond” can be applied 
with more speed and less waste than con- 
ventional sources such as rings, foil, slugs 
and electroplate. To accentuate these ad- 
vantages, the company has developed appli- 
cator guns which apply Cubond as an 
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extrusion in the form of rounds or ribbons 
in definite quantity. 


Adhesives 


That part of industry which is always 
on the lookout for better adhesives for 
joining similar and dissimilar materials 
could take its choice from among a number 
of new bonding agents announced during 
the year. One of these, a high-strength ad- 
hesive developed by B. F. Goodrich Co. 
and General Motors Research Laboratory, 
is said to have twice the safety of rivets. 
This particular material has been used for 
bonding linings to truck and passenger car 
brake shoes, entirely eliminating rivets and 


substantially increasing brake life and effi- 
ciency. 

Perhaps the most interesting arrivals in 
this field, however, were the ethoxyline 
resins supplied under the trade name ‘‘Aral- 
dit” by Ciba Limited, of Switzerland. 
Ethoxyline is the designation given a new 
class of resins in which aliphatic-aromatic 
chain molecules have at their ends a reactive 
ethylene oxide group. These resins, which 
can be cured either at elevated temperatures 
or at room temperature without splitting 
off volatile substances, exhibit great adhesion 
to almost all materials plus high mechanical 
strength and good durability. 


Shaping and Forming 


The last year has seen a number of sig- 
nificant advances in the forming of metals. 
One process—the cold extrusion of steel— 
finally evolved from the talking stage into 
a practical reality. Another technique, 
known as the Bacco process, represents a 
unique combination of forging and casting 
methods. And, equally important, the theo- 
retical economies of “hot machining’ to 
increase cutting rates were shown to have 
basis in fact. 


Cold Extrusion of Steel 


It would be difficult to pinpoint the 
origin of interest in cold extrusion of steel, 
but its practical development in the United 
States can be traced to a German post-war 
process brought here by Heintz Manufac- 
turing Co. Whereas the Germans extruded 
only killed SAE 1010, however, the process 
is being used in this country for higher 
carbon steels as well as alloy steels con- 
taining chromium, nickel, manganese and 
some molybdenum. 

The theory behind the new process might 
be summarized in the concept that most 
steel is completely plastic, even at ordinary 
temperatures; for this reason, steel can be 
extruded cold. A principal feature of cold 
extrusion is the use of a crystalline metal 
phosphate coating—a lubricant film so 
strong that it remains unbroken even under 
tremendous pressure. 

Generally, cold-extruded shapes offer fine 
finish, close tolerances and high physical 
properties. Tensile strength as high as 
100,000 psi. with 15% elongation has been 
obtained for low carbon steel; in some cases 
elongation has reached 70%. Rimmed 1010 
steel has been extruded to give 85% re- 
duction in cross-section area. The increases 
in strength resulting from this new forming 
method have made possible correspondingly 
thinner sections for many parts, and as a 
rule these parts represent a 90% yield of 
original stock weight. 

On the other side of the ledger must be 
put the fact that extrusion of cold steel 
requires about twice as much power as 
drawing. And the stresses which can be 
withstood by the extrusion dies must be 
taken into account as an important limiting 
factor. Nevertheless, solid and hollow tu- 
bular shapes produced by cold extrusion are 
being used, in several instances, to replace 
forgings and castings and to reduce waste 

in screw machine parts. 

A similarly optimistic note on steel proc- 
essing was sounded by a French concern 
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which announced that it has a new extru- 
sion process expected to save up to 30% 
or more on steel fabricating costs. Devel- 
oped and patented by a_ subsidiary of 
Société d’Electro-Chimie d’Electro-Metallur- 
gie et des Aciéries Electrique d’Ugine, the 
process is said to make possible the extru- 
sion of extremely intricate forms and sec- 
tions, thus eliminating many costly forging 
and machining operations. One accomplish- 
ment claimed for the new forming method 
is the production of finished alloy gears in 
two operations. The Ugine process may turn 
out to be another modification of German 
cold extrusion methods but, at year’s end, 
no further details were available. 


Combined Casting and Forging 


An ioteresting combination of the cast- 
ing and forging processes has been worked 
out by Budd Aero Casting Co.; several as- 
pects of this process have been reviewed 
under Fabricated Parts and Forms. Essen- 
tially, the method consists of pouring the 
molten metal into a die which has been 
heated to approximately the temperature of 
the metal and then applying pressure uni- 
formly throughout the heated die. 

Exerting constant pressure on the die 
while the metal is setting up tends to force 
out impurities and gases. The elimination 
of gases largely solves the shrinkage prob- 
lem, and, consequently, the dies can be 
made to final dimensions with rather close 
tolerances being attained on the finished 
parts. 

Most significant from the forging view- 
point, however, is the fact that early in the 
cycle extra pressure is placed on the die to 
obtain a forging action. This procedure 
results in parts with dense structure, higher 
strength and smooth finish. The time cycle 
for the Bacco process, as it is known, is 
slower than mold die casting or sand cast- 
ing. Nevertheless, it has proved economical 
on suitable parts because of savings in ma- 
chining and finishing time. Although there 
will undoubtedly be practical limits to the 
size of parts made by this process, theo- 
retically the only limitation is the size of 
press available to produce the relatively 
high pressures required during the solidi- 
fication part of the forming cycle. 


Hot Machining 


The high strength properties and mass 
production requirements of many new al- 
loys often make milling an extremely diff- 






cult operation. Ordinarily, reasonable tog) 
life can be obtained in these cases by 
ducing cutting speed and feed and COoling 
the cutter. During the past year, however 
considerable attention has been given 
the possibility of alleviating this machip. 
ability problem by pre-heating diffi, 
work, by furnace or induction, to tempey, 
tures ranging from 1000 to 1500 F ag 
machining at those temperatures. Th 
theory behind this practice seems to be thy 
the machine tool will perform more ¢f, 
ciently if its friction energy is not dissipag 
in the generation of heat. 

That this postulate has some basis in fy 
was shown by a compairson of power x 
quirements; for, despite the heating expeng 
incurred by this process, overall power 
quirements were generally reduced. Ap 
the results from a production standpoiy 
have been phenomenally successful. 

The effectiveness of the hot machiniy 
process appears to be much more pp 
nounced for difficult alloys than for ord 
nary steel and low alloys. For instance, ; 
machining temperature of 1500 F increas: 
possible metal removal by about 300% fy 
an ordinary steel. The same temperatur 
however, increased the machining rate {q 
Allegheny Ludlum’s S-816, a high-cobs 
low-iron high-temperature alloy, from 2 
cu. in. per hr. to 4.5 cu. in. per min. « 
270 cu. in. per hr. This 134-fold increas 
was achieved with good finish and 
tool life. Thus, it would appear that om 
of the chief deterrents in the specification 
of high temperature alloys may no long: 
be valid. 
































































Controlled Forming Process 


In recent years there has been mud 
interest in the applicability of true-stres 
natural-strain diagrams as opposed to tk 
conventional tensile test diagrams. In thi 
connection it has been pointed out that us 
of the true stress-strain curve in designis 
for forming operations would permit deere 
draws in many instances. With the a 
nouncement of the Marform process t 
year by Glenn L. Martin Co., it appea 
that some of these ideas may be findis 
their way into actual production use. 

Martin engineers have estimated that thy 
process can cut production costs for form# 
sheet metal parts as much as 50%; 4 
result, they forecast savings of hundred 
of thousands of dollars annually for « 
aircraft industry. They say the process & 
pends upon close control of the press 
curve which prevents formation of wrink4 
and reduces springback to a minimum. 

Some of the specific advantages claim 
for the Marform process are as follow 
it will form sheet metal to compoU 
curvatures and with deep-drawn flaof 
without wrinkling the metal; it perm 
deep draws in harder metals; it eliminé 
finish-forming of parts by hand as now ff 
quired on parts formed with rubber in 4 
hydro-press and on some die-formed p# 
several different parts, having compliat 
contours but similar pressure curves, 4 
be formed at the same time; parts ©a 
formed of varied materials and thicknes 
within a reasonable range with little or 
effect on tooling; material wall thicknes’ 
a deep drawn part is maintained practi 
uniform from the blank to the fn 
formed part; and it can be adapted 5a” 
to hot forming. 
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MATERIALS: Stainless Steels 
METHODS: Heat Treating 


Problems and Remedies in Heat Treating Stainless Steels 





Problem 


Probable Causes 


Remedies 








Low or non-uniform hardness 
after hardening. 





1. Hardening temperature too 
low or not uniform. 

2. Decarburization causing 
thin, soft skin. 


Check (a) recommended temperature and time, (b) thermo- 
couples, and (c) hardness testing procedure. Grind off 1/16 
in. and recheck hardness. If then satisfactory, parts probably 
overheated, exposed to open flame, or held too long at tem- 
perature. 





Hardness not uniform after tem- 
pering. 


Too low impact strength in 
Types 403, 410, 414 and 431 
after stress relief. 


Too low impact ‘strength in 
Types 403, 410, 414 and 431 
after tempering. 





1. Tempering temperatures 
not uniform. 

2. Decarburization present on 
hardened material. 





low. 
2. Stress-relieving 
ture too high. 


tempera- 


high. 
2. Tempering temperature too 
low. 


1. Hardening temperature too | 


1. Hardening temperature too | 


1. Charge and space parts so as to maintain uniform tempera- 
ture. 


| 2. Check hardening procedure as above. 


: Use high side of hardening range. 





. Do not stress-relieve over 750 F. 


. Use low side of hardening range. 


. Tempering under 1000 F not recommended. 





Low tensile elastic properties in 
Types 403, 410, 414, 416 and 
431 after tempering. 





Cracking of hardened parts. 





Distortion of hardened parts. 7G 


Coarse grains and brittleness in 
Types 430, 442 and 446. 








Excessive cold working, such 
as May occur in straightening 
of heat treated parts. 


Stress-relieving at 100 deg. below tempering temperature for 
1 to 2 hr. will restore elastic properties. 








1. Too drastic quenching. 
| 2. Poor design, too sharp fil- 
lets at corners. 





1. Non-uniform heating. 


2. Too drastic quenching. 





Overheating 


Check for accumulation of water at bottom of oil bath. 
Quench in oil warmed to 250 F, or air-cool. Do not allow 
fully hardened parts to lie around and become cold; stress- 
relieve them after cooling below 400 F. 








| 1. Heat parts slowly and uniformly to hardening tempera- 


tures. 
2. Air-cool instead of oil-quench. 





Air-cooling from 1800 F and above, as in forging and weld- 
ing, followed by annealing will improve toughness but does 
not reduce grain size. 





Severe etching or corrosion of 
parts when pickled or passi- 
vated. 





Intergranular corrosion of 
chromium-nickel (“300" series) 
grades. Rough sandy surface 
when pickled. 


Carburization of surface. 


Remove all carbonaceous material from contact with parts 
when treating. Check salt baths for presence of cyanides or 
other carburizing materials. 








1. Carburization, zinc pene- 
tration. 

2. Too low annealing tem- 
perature. 

3. Too slow quenching. 





Network of fine strain cracks 
on surface of hardened parts 
after pickling and/or grinding 


| (high-carbon grades). 


1. Remove carbonaceous material as above. 
2. Check correct annealing temperature. 


3. Do not allow parts to cool slowly through range from 
1650 to 800 F. 





1. Pickling fully hardened 
parts. 
2. Overheating in grinding. 


. High-carbon grades should be stress-relieved before pick- 
ling in hardened condition. 
. Avoid abusive grinding treatment. 








| Pitting of heat-treated parts 


when pickled. 


scale difficult to remove. 


iscoloration of parts when pas- 
sivated, 


Reducing gases in furnace at- 
| mosphere. 





Keep atmosphere on oxidizing side. Burners may be clogged 
and require cleaning. 








_| ae 
| Reducing gases in furnace at- 
| 


| mosphere. 


Keep atmosphere oxidizing. Loosen scale by sulfuric acid, 
alkaline solutions or molten caustics, preceded by tumbling 
if necessary. Remove scale and whiten steel surface by nitric 
acid containing hydrofluoric acid. 





| Incorrect passivation pro- 
| cedure. 


| 








Use sodium dichromate in passivating baths to avert clouding 
or etching of highly polished parts of chromium stainless 
steels. 





Adapted from material supplied by Armco Steel Corp., Middletown, Ohio 
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METHODS: Finishing 


Identification of Metal Plate Deposits 


Lacquer coatings, when present, should be removed 
with thinner, after which the metal deposit is scratch 
brushed lightly or scrubbed with a paste of magnesia 
powder and water and rinsed well. The deposit is then 


treated with a solution of equal parts of nitric acid 


and water for about 2 min. 


Plating Not Attacked by Nitric Acid: 


Indicates aluminum, chromium, gold or platinum 
group metals (palladium, platinum, rhodium). 


1. Gold: A colored deposit unattacked by 
nitric acid would be gold or a gold 
alloy. 


. Aluminum: Treat the deposit with 
10% caustic soda solution. If it is at- 
tacked, aluminum is indicated. 


. Chromium: Treat the deposit with 
concentrated hydrochloric acid. Devel- 
opment of a green solution indicates 
chromium. 


4. Platinum Group Metals: White de- 
posits that are unaffected by either 
nitric acid or hydrochloric acid are in 
this group. 


Plating Attacked by Nitric Acid: 


A. Blue or Green Solution: Indicates 


chromium, copper, copper alloys or 
nickel. 


1. Copper: Evaporate the so- 
lution to dryness. Dissolve 
the residue in 1 cc. of 
20% by volume solution 
of sulfuric acid, then dilute 
to 100 cc. Immerse an iron 
nail in this solution for 4 
hr. A red coating indicates 
copper or a copper alloy. 


. Nickel: Make the solution 
alkaline to litmus with 
concentrated ammonia and 
add 1 cc. of a 1% solution 
of dimethylglyoxime in 
95% ethyl alcohol. A floc- 


culent reddish or pink pre- 
cipitate indicates nickel. 


. Chromium: If the tests for 
nickel and copper are neg- 
ative, the deposit is chro- 
mium. 


B. Cloudy White Solution: Indicates tin. 
Dissolve another sample in 
concentrated hydrochloric acid 
and add solid cacotheline. A 
reddish-violet color will con- 
firm the presence of tin. 


C. Colorless Solution: Indicates cad- 
mium, lead, silver or zinc. 


1. Zinc: Make the solution 
alkaline to litmus with 
concentrated ammonia. 
Then add 10% sodium 
sulfide solution. A white 
precipitate indicates zinc. 


. Cadmium: Make the solu- 
tion alkaline to litmus 
with concentrated am- 
monia. Then add 10% so- 
dium sulfide solution. A 
yellow precipitate indi- 
cates cadmium. 


. Silver: Add 10% caustic 
soda solution until the so- 
lution is alkaline to litmus. 
A_ brownish-black precip- 
itate indicates silver. 


. Lead: lf zinc and cadmium 
are absent, add 10% caus- 
tic soda solution until the 
solution is alkaline to lit- 
mus. A white precipitate 
indicates lead. 


In making tests for deposits by the above pro- 
cedure, it is very important to be certain that the 
attack noted is attack of the deposit and not of the 
basis metal. For example, in the case of gold deposits 
on brass, a blue solution will be obtained in a few 
seconds if the deposit is thin. Insoluble flakes of gold, 


however, will be seen to be present in the resultant 
solution. 


From the 1948 Metal Finishing Guidebook and Directory 























PLEXIGLAS 


General Electric dishwasher demonstra- 
tion models have PLEXIGLAS covers, 
tubs, and control box housings. Manu- 
factured in quantity for General Electric _ 
by Steiner Plastics Mfg. Co., Long Island _ 
City, N, 7; 


When customers want to know “‘what goes on 
inside?”’ the advantages of transparent demon- 


stration models are as clear as PLEXIGLAS. 


In everything from motor cars to electric irons, 
crystal clear PLExicLas—the acrylic plastic— 
has become a standard material for construct- 
ing transparent demonstrators. Use PLEXIGLAS 
for reproducing housings, structural or working 
parts. This Rohm & Haas plastic offers an im- 
pressive combination of properties, including 

. . permanent transparency; clarity; excep- 


tional resistance to breakage ... light weight 


PLEXIGLAS is a trade-mark, Reg. U.S. Pat. Off. 


and in principal foreign countries. 


Canadian Distributor: Crystal Glass & Plastics, Ltd. 


282 St. Helens Avenue, Toronto, Ont. 

























(less than half as heavy as glass or aluminum). 
PLEXIGLAS can be formed to complex curves 
and shapes, and machined to close tolerances, 
permitting exact reproduction of product design. 


WRITE FOR YOUR FREE BOOKLET 


*PiexicLas for Product Demonstration.’” It’s 
packed with photographs of representative 
products that, have been modeled in 
PLexic.as for dramatic sales pres- 

entation. Send for it today ! 





CHEMICALS im FOR INDUSTRY 


ROHM & HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 
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Magnesium Extrusion Alloy 


Increased toughness, relative insensitivity 
D notch effect, and good impact toughness 
d fatigue strength are claimed for an 
proved magnesium extrusion alloy now 
ailable in large commercial quantities 
om Dow Chemical Co., Midland, Mich. 
Designated as ZK6O, the alloy contains 6 
inc and 0.6% zirconium. It has been 
escribed previously in MATERIALS & 
ETHODS (July 1948, p. 67). 
Whereas the compressive yield strength 
other wrought magnesium alloys is only 
to 70% of the tensile yield strength, 
he tensile and compressive yield strengths 
ZK60 are substantially the same. Experi- 
ental work showed that the high strength 
Operties are due mainly to small grain 
ze, which is maintained by the addition 


of zirconium. The extrusion ;conditions, such 
as speed, temperature and reduction of 
cross-sectional area, also contribute to these 
strength properties. 

An outstanding application of ZK60 is 
its use for floor beams in airplanes. Early 
investigation showed that beams built up 
from formed sheet of any other metal would 
be unnecessarily heavy because of the excess 
materials needed at the joints. Extrusions of 
other light metals, on the other hand, were 
too heavy because process limitations pre- 
vented making a web sufficiently thin for 
structural efficiency. Use of ZK60 extru- 
sions of bulkier section have made possible 
an efficient and more rigid design with 
reported weight saving of 5% and cost 
saving of 25%. 


magnesium extrusion alloy, ZK60, is now available in commercial quantities. 


Although the first major uses of ZK60 
have been in the aircraft field, it is expected 
that its favorable strength properties plus 
light weight will make it applicable to 
truck and trailer floor sills and parts, textile 
machinery, materials handling equipment, 
and many other commercial applications. 


Phosphor Bronze Alloy 


A new phosphor bronze alloy, Mixture 
44, which has a high machinability rating, 
has been developed by Riverside Metal Co., 
Riverside, N. J. Its machinability rating is 
90% compared to the best free-cutting 
brass rating of 100% or Grade Bl phos- 
phor bronze rating of 50%. 

This alloy has a nominal composition of 
92 copper, 4 lead and 4% tin. The high 
lead content allows the alloy to be machined 
to closer tolerances and at higher cutting 
speeds without burning or scoring the cut- 
ters, and lack of zinc content makes Mixture 
44 useful for applications where zinc cannot 
be tolerated. 

Available in rods, sheets, strips and bars, 
Mixture 44 is claimed to simplify machin- 
ing problems for manufacturers of screw- 
machined and similar bronze or phosphor 
bronze parts. 
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Plastics 


Non-Crazing Plastic 


A transparent thermosetting plastic which 
is claimed to be non-crazing has been an- 
nounced by Sierra Products Co., 1632 E. 
Compton Blvd., Compton, Calif. The prod- 
uct, Sierracin 212, has been used for pres- 
surized aircraft windows and other aircraft 
parts. 

The new plastic was developed especially 
for applications where crazing, caused by 
the effects of pressure, cleaning compounds 
or mounting cements, could not be tolerated. 
Sierracin 212 can be cleaned with any 
standard cleaner or with alcohol, methyl- 
ethylketone, lacquer thinner, etc. 

Some of the properties of this material 
are listed below: 


Specific gravity 1.20 
Barcal hardness 36 to 42 
Tensile strength 10,700 psi. 


Flexural strength 
Luminous light 


16 to 19,000 psi. 


transmission 89% 
Volume resistivity 10.5 ohm-cm. 


Dielectric constant 
(60 cycles) 3.3 to 3.5 

The material is claimed to withstand 
rapid changes of temperature and pressure 
without adverse effect. Low load tests at 
elevated temperatures have demonstrated 
favorable creep properties. 

The process of forming Sierracin varies 
somewhat from standard procedures and 
is usually varied further according to the 
requirements of any given part. Machin- 
ing, on the other hand, is accomplished 
easily by all standard methods. A laminat- 
ing cement produced by this company 
makes it possible to cement Sierracin to 
practically any material, including metal, 
wood, glass and plastic. 


New Forms of Teflon 


New forms of Teflon tetrafluoroethylene 
resin will enable industry, for the first time, 
to take full advantage of this material's 
great resistance to high temperatures and 
chemical corrosion, according to a recent 
announcement by E. I. du Pont de Nemours 
& Co. (Inc.), Wilmington 98, Del. The 
new forms are not yet in commercial pro- 
duction but are available in experimental 
quantities. 


Previously Teflon, developed during the 
war, has been difficult to fabricate; only 
by slow and costly methods has it been 
possible to use the plastic for relatively 
simple shapes with limited industrial uses. 
The discovery that Teflon could be made 
as a suspensoid, a form in which fine parti- 
cles of the plastic are held suspended in a 
liquid, has led to five new finished-product 
developments expected to have considerable 
application: 

1. Industrial finishes which can be ap- 
plied to metals with paint-spraying equip- 
ment, é.g., to give chemical tanks corrosion 
resistant linings. 

2. Enamels for insulating fine wire 
which can be coated at a rate of about 50 
ft. per min. on standard wire-coating ma- 
chinery, e.g., wire for electric motors, 
transformers and generators. 

3. Compounds for extruding heavier in- 
sulation onto wire at rates of 20 ft. per 
min. up, in contrast with the present rate 
of 6 ft. per hr. 

4. Unsupported Teflon film of improved 
quality and in thinner gages. 

5. Glass fabrics coated with Teflon. 

Teflon resists attack by almost all chemi- 
cals, except molten alkali metals, up to 
500 F. Its heat resistance makes it possible 
to increase power capacities of electric mo- 
tors substantially without increasing size. 
It is expected that its tendency to resist 
sticking to other materials may make it 
applicable as an anti-sticking coating for 
rubber and polythene plastic molds. 


Low-Pressure Molding Plastic 


A new alkyd material which can be 
molded into finished form at pressures 
considerably lower than any other plastic 
material has been announced by the Plaskon 
Div. of Libbey-Owens-Ford Glass Co. Mold- 
ing pressures as low as 50 psi. are being 
used commercially. 

This new material, designated as Plaskon 
Alkyd 411, is one of a family of alkyd 
molding plastics introduced about a year 
ago by Plaskon. These plastics can be 
molded on equipment which is lighter and 
less expensive than conventional compres- 
sion presses. The original alkyd, a granular 
compound, is being used in making tele- 
vision components, switch gear, fuse plugs, 


terminal blocks and machine parts. ‘7, 
new material is supplied to molders j, 
bulk as a putty. 

Mechanical and electrical properties , 
Plaskon Alkyd 411 are similar to those y 
the granular material, although the ny, 
compound has somewhat shorter Storage 
life. It can be readily extruded into ribbog; 
or other required shapes at room temper, 
tures; these shapes can then be cut iny 
individual pieces, which serve as moj 
charges. In this way, molders can py. 
assemble a condensor or capacitor jy 
before molding and produce an_ integy 
piece with all components, including wip 
leads, sealed into a stable, moisture-resistay 
heat-resistant unit. 

Because of its low pressure requiremeny 
Alkyd 411 is believed to be particular) 
suited to applications where a shell of ply 
tic must be molded around delicate eg. 
trical assemblies which would be crushe 
by the high pressures necessary to moi 
other plastics. The compound has be 
used in electrical capacitors, paper conde 
sors and wound resistors. 


Parts and Forms F 


Non-Corroding Adaptor 


A non-corroding adaptor which provide 
a tight seal between glass-coated steel pip 
and vessels of any material has been w 
nounced by United States Gasket Co., Oll 
N. 10th St., Camden, N. J. 
The Teflon jacket, which is the only pat 





Shown here are non-corroding adapt 
made by United States Gasket Co. 


the pipe, is claimed to be inert to all ind 
trial chemicals and to withstand tempétt 
tures up to 550 F and down to —150 F. 


Plastic Pipe 


An extruded plastic pipe, claimed to hi" 
a projected service life many times that ® 
metallic pipe, has been made avai able 
Carter Products Corp., 10235 Meech AX 
Cleveland 5, Ohio. The pipe, know# * 
Carlon EF, was developed especially ° 
handle water intended for human consu? 
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This is no idle promise. It is a proved durability than can be obtained with 
fact, demonstrated day after day in the thicker sections of mild-carbon steel. 
production of widely varied parts and 

products. Three tons of N-A-X HIGH- At a time when America must make full 
TENSILE are yielding as many finished use of its steel-producing capacities and 
units as were previously yielded by four — conserve its natural resources, the trend 


tons of carbon sheet steel. to N-A-X HIGH-TENSILE has national signi- 
adapt f 
Co. This “new arithmetic in steel” is helping 
I] indus 
rem peti 


ficance. Each ton produced represents a 


scores of manufacturers. They are taking potential 337 increase in finished goods 


OF advantage of N-A-X HIGH=TENSILE’S of superior quality. Investigate the 
greater strength and corrosion-resistance opportunity to make each ton of sheet 
to reduce sections an average of 25%— steel go farther—through the superior 


| to hart and still provide greater strength and quality of N-A-X HIGH-TENSILE. 
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arburize 
desired 
Sections 


Only 
(With 


PACK HARDENING PASTE 


Apply paste only to parts 
of work that require case- 
hardening. 

Rapid penetration: 
inches in 30 minutes. 


.030 


The easiest and quickest 
way of carburizing. 


No special equipment 
needed —For the first time 
pack-hardening is possible 
even where no furnace is 
available. 


Carburit is being widely 
used in large completely 
equipped plants as well as 
in small maintenance 


shops. 
Not poisonous — not toxic. 


Test Carburit and 
convince yourself 


DENFIS 
CHEMICAL LABORATORIES, INC 


172 Pacific Street, Brooklyn 2, N. Y. 


Gentlemen: Please send complete 
information regarding Carburit Pack- 
Hardening Paste. 


Nome ...... 





| Carpenter 








New Materials 
and Equipment 


tion, but is thought to be suitable for many 
diversified applications. 

Carlon EF has tensile strength of 1400 
psi., neglible water absorption, slow burn- 
ing rate, dielectric strength of 500 v. per 
Mil (\%-in. thickness) , and flexural strength 
varying from 1500 to 1700 psi. Its impact 
resistance at temperatures ranging from 
-50 to 140 F is similar to that of soft 
rubber. Like all plastics, Carlon EF is an 
insulator and will not form a galvanic 
couple, thus eliminating the problem of 
electrolytic corrosion. Good resistance to 
chemicals and sunlight are reported for 
this pipe. It is recommended for working 
temperatures up to 140 F only. 

Long sections of Carlon EF can be han- 
dled easily and quickly by one man, who 
can lay the pipe and make joints in as little 
as 2 min. A 25-ft. length of 6-in. pipe, for 
example, weighs about 55 lb.; a 100-ft. 
coil of 3-in. pipe weighs approximately 
91 lb. Pipe and fittings (with stainless steel 
clamps) are available in all standard pipe 
sizes from 4 to 6 in. 

Possible uses of the plastic pipe, in addi- 
tion to carrying water, include transmission 
of natural or artificial gases, plating tank 
solutions, cold chemicals, industrial sewage, 
corrosive gases, and as radiant heating coils. 


Stainless Steel Hose 


The Alloy Tube Div. of Carpenter Steel 
Co., Union, N. J., is now producing flexible 
hose in its highly corrosion resistant alloy, 
Stainless No. 20. Previously, 
flexible stainless hose has been available 
only in conventional analyses, such as Types 
304, 316 and 347. 

Size range of available hose is from about 
1 to 2% in. ID. in various gages. 


Finishes 


Finish for Fiberglas 


An adherent finish for polyester resin- 
reinforced fiberglas has been developed by 
Brooklyn Varnish Manufacturing Co., Inc., 
50 Jay St., Brooklyn 1, N. Y. Named Tuf- 
On Filaplast, the new finish not only 
adheres to fiberglas and plastic surfaces but 
also fills indentations wherever they occur. 

Filaplast, which is based on phenolic 


resins, can be applied by putty knife or 


Keep 
desired | 
Sections 


Soft | 





With 


ISOLATING PASTE 


-»»-While rest of workpiece is 
being hardened. Prevents 
decarburization and scal- 
ing. 

Easy to apply and easy to 
remove. 

It slows down the cooling 
of protected sections so 
much that no hardness will 
be obtained even if steel 
contains high percentage 
of carbon. 


Can be used in box, salt- 
bath orin any other conven- 
tional hardening process. 


Replaces copperplating, 
machining and other ex- 
pensive methods. 


Saves money and gives 
complete assurance of de- 
sired results. 


Test Isopac and 
convince yourself 


4S Coupon 


© #4; 


DENFIS \- 


CHEMICAL LABORATORIES, INC | 


172 Pacific Street, Brooklyn 2,N.! 


Gentlemen: Please send complete 
information regarding Isopac Isolating 
Paste. | 
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IRON CASTINGS ON 
BLISS PRESSES ARE 


MEEHANITE, METAL 


W. BLISS COMPANY, Detroit, Michigan, prominent 
nanufacturers of a line of mechanical and hydraulic presses 
ys well as other machinery, operate two Meehanite foundries. 
he hundreds of tons of Meehanite castings produced in 
hese plants are used as structural components for their 
products. 

In their line of presses ranging from a small Inclinable 
Press, Figure 1, to the Giant deep-drawing Toggle Press, 
igure 2, Meehanite castings are used for such important parts 
nS frames, flywheels, brake and clutch housings, connections, 
slides, etc. Presses of these types must be rugged and must 
yerform precision work. Their design must incorporate maxi- 
ium rigidity for die life with a proper safety factor below 

Bhe elastic limit of the structural material in order to be sure 

{ eliminating permanent set. Meehanite castings provide 
hese qualities accompanied by resistance to fatigue and im- 
pact, high compressive and tensile strength and excellent 
ibration absorption qualities. 

For further facts about the importance of quality castings 
$ units of construction write for the bulletin “The Vital 
omponent—Good Castings.” For a copy write to any of the 
oundries listed. 
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MEEHANITE FOUNDRIES 





merican Brake Shoe Co. ..... Mahwah, N.J. Florence Pipe Foundry & Machine Co. .. Florence, N.J. Pohiman Foundry Co., Inc. Buffalo, N.Y. 

he American Laundry sesmascsasad Co. Rochester, N.Y. Fulton Foundry & Machine Co., Inc. ...... Cleveland,O. The Prescott Co. Menominee, Mich. 

tlas Foundry Co. .. Detroit, Mich. General Foundry & Manufacturing Co. .... Flint, Mich. Rosedale Foundry & Machine Co. . Pittsburgh, Pa. 

Onner Iron Works ica cetaslas Sa Louis, Mo. Greenlee Foundry Co. .. Chicago, Ill. Ross-Meehan Foundries Chattanooga, Tenn. 

Ornett Foundry & Machine Co. ... Irvington, N. J. The Hamilton Foundry & Machine Co. Hamilton, O. Shenango-Penn Mold Co. over, O. 

INC W. Bliss Co. Hastings, Mich. and Toledo, O. The Henry Perkins Co. ss Bridgewater, Mass. Sonith Industries, Inc. Indianapolis, ind. 

’ uilders tron Foundry Inc. ..... Providence, R.!. Johnstone Foundries, Inc. rove City, Pa. Standard Foundry Co. Worcester, Mass. 

@N. .W. But tterworth & Sons Co. ......... Bethayres, Pa. Kanawha --appaomasentane Co. Charleston, W.Va. The Stearns-Roger Manufacturing Co. . Denver, Colo. 

ontinental Gin Co. ............ .... Birmingham, Ala. Koehring Co. .... Milwaukee, Wis. Traylor Engineering & Mfg. Co. ... Allentown, Pa. 

he Chena: ‘-Bessemer Corp. Lincoln Foundry Corp. 4 Los Angeles, Calif. Valley Iron Works, Inc. .. St. Paul, Minn. 

mplete Mt. Vernon, O. and Grove City, Pa. €. Long Ltd. rillia, Ont. Vulcan Foundry Co. Oakland, Calif. 

: rawford & Doherty Foundry Co. Portiand, Ore. Otis-Fensom Elevator Co., Ltd. .. Hamilton, Ont. Warren Foundry & Pipe Corporation Phillipsburg, N. J. 
olating | orrel-Birmingham Co., Inc. Ansonia, Conn. 


“This advertisement sponsored by foundries listed above.” 


Pehanite, 


_—<" NEW ROCHELLE, N. Y. 
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tHe ONLY WAY 


You 


Cc AN 


BEAT 


FORGINGS as 4 


SALES 


FEATURE 


is to USE 
MORE FORGINGS 


A REFERENCE BOOK ON 
FORGINGS FOR ALL USERS OF METAL PARTS 


60 pages of authoritative information on 
metal quality as developed in forgings 
formed through the use of closed impres- 
sion dies. Forging production techniques 
are described and illustrated; economic 
advantages of forgings are presented from 
the viewpoint of top management, design 
engineers, metallurgists and production 
executives. Your copy is ready. Fill in and 
attach coupon below to your business 
letterhead. 


@ What a forging bas—can’t be 
duplicated! No other method of 
fabricating parts utilizes fully the 
fiber-like flow line structure of 
wrought metals. Thus, forgings 
provide matchless capacity for the 
toughest work loads and fortify 
your product for better perform- 
ance. Forgings forestall and reduce 
downtime due to failure of highly 
stressed parts; provide a factor of 
greater safety for men and ma- 
chines. A recheck of every stressed 
part, as well as simple handles 
and levers, frequently reveals op- 
portunities to improve a product, 
to reduce the cost of machining 
and finishing or to speed up as- 
sembly. Consult a forging engi- 
neer—only a forging engineer can 
inform you fully regarding the 
many quality advantages and cost- 
reducing possibilities that are 
obtainable with forgings. 


Please send 60-page booklet entitled 
“Metal Quality —How Hot Working Im- 
proves Properties of Metals”, 1949 Edition. 


NAME 

















New Materials 
and Equipment 


squeegee, or it can be thinned for sp 
application. It sands easily and driés jg 
several hours. Filaplast is also claimed wy 
provide a good base coat for enamels anj 
lacquers. 


Burnishing Compound 


A new burnishing powder called Burnig 
All, which has been used successfully o 
brass, steel, lead, silver and gold, and @ 
zinc die castings, is being produced fy 
Chemclean Products Corp., 64 Sixth Aye, 
New York. 

It is claimed to bring up a more brilliant 
lustre on most metals in less time than j 
usually required by other materials nop 
being used. It is said to be equally effectiv 
when used either with burnishing media 
or in self-rolling operations. 


Heat Treating 
Radiant Tube Fired Unit 


A new batch-type radiant tube fied 
furnace for controlled atmosphere he 
treatments has been developed by Swrfa# 
Combustion Corp., Toledo 1, Ohio. Hig 
production and versatility at low cost 
claimed for this unit. 

The fast heating resulting from radiatl 
tube firing, combined with forced cit 
tion, makes possible production up to 2 
lb. per hr. gross load per square foot 
area. The furnace has a maximum gf 


The new batch-type furnace produced? 
Surface Combustion Corp. is used for bit 
production controlled atmosphere work 


charge capacity up to 2500 Ib., dependitl 
upon the type of work to be processed. — 
The furnace is available with the built 
RX atmosphere generator to provide ™ 
carburizing, cyaniding and carbon rest 
tion, as well as protection during geo 


MATERIALS & METHOD 














There isn't a plant in this country that does not 
make use of felt in some way. It is one of the hid- 
den but important engineering materials that 
help industry make better products and im- 
prove plant operations. In an automobile, for 
example, there are some 90 different el sTolitaer 
Tiel McLMAclLMmelaleMlamelaMmelthicliilel oti te plant at least 
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radiant 
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lown here are mainly generic, because there are hun- 
ces in the modern factory where felt is used. American 


=: | ain . —_—" vy 
© Ces Poli serve in your Pusiory2 


another 90. Many of these are not apparent by 
casual inspection but long life, smooth per- 
formance, freedom from vibration and positive 
lubrication. are frequently the result of well 
engineered, reliable felt parts. Check your plant 
and your products —are you making full use 


of the many advantages offered by felt? 


5 6 F Se k 8 ROLLER 
12 , 13 R R 14 K 15 16 < 
2) VENTILATORS 22 WICK 23 24 
29 HOSPITA PPLIE 30 3} r K 
36 «CT ELETYPE. 6p 39 «OR 
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Company 


TRADE HA BA 


GENERAL OFFICES: 24 Glenville Road, Glenville, 
Conn. — ENGINEERING AND RESEARCH LABORA. 
TORIES: Glenville, Conn. — PLANTS: Glenville, 
Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, 
Mich.; Westerly, R. |.—SALES OFFICES: New York, 
Boston, Chicago, Detroit, Cleveland, Rochester, 
Philadelphia, St. Louis, Atlanta, Dallas, San Fran- 
cisco, Los Angeles, Portland, Seattle, Montreal. 


'S made in many standardized types, and is an engineered 
¢ thdfican be specified-as accurately as any other material 


© 1949, American Felt Co, 
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STAINLESS RINGS 
G-Earison me 


No dead weight—no scrap—no freight on 
excess material. 





Carlson cutting equipment and trained 
personnel makes it possible to produce 
rings from our plate at minimum cost. 


Carlson stainless steel rings are available in 
any size, thickness and quantity. 


Rings are delivered rough cut or rough 
machined from plate, or forged and rough 
machined. 


Ring flanges also available—plain, bevelled, 
or threaded on ID and bolt holes. 


MW AW NON 


G. O. Carlson, Inc. supplies stainless steel plates in all 
analyses to chemical industry standards. Take advan- 
tage of our specialization... your inquiry will be given 


prompt attention. 


CARLSON, wc. 


& Stainless Steels Exclusively 


200 Marshalton Road, Thorndale, Pa. 
PLATES e« FORGINGS e BILLETS e BARS e SHEETS (Neo. 1 Finish) 
District Sales Offices and Warehouse Offices in Principal Cities 


New Materials 
and Equipment 


heat treating. Four trays, moved by allo, 
screws, carry the work im and out of th 
furnace. A “lowerator” quench mechanisn 
provides semi-automatic operation for charp. 
ing and discharging. : 


Induction Hardening Unit 


Continuous selective induction hardening 
of cylindrical parts at feed rates up to 6 in 
per sec. is possible with equipment nov 
available from Westinghouse Electric Corp 
P. O. Box 868, Pittsburgh 30, Pa. 

This equipment is claimed to harden; 
wide variety of cylindrical parts in an 
desired hardness pattern by simple adjus. 
ment of electronic timing circuits. It con. 
sists of three major components: an Auto 
matic Loading Device; a Horizontal Rota 
ing Scanner; and an Industrial Rad 
Frequency Generator. 

The pieces to be hardened are fed to the 
scanner through a feeder unit by the Aut- 
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Cylindrical feed rates up to 6 in. per st 
are possible with this Westinghouse inaw 
tion hardening equipment. 





Any Size, 
Thickness 
and Quantity 








matic Loader, consisting of a magazine am 
hopper. The work is hardened as it pass 
through an inductor coil and spray quend 
ring. Controlled feeds assure uniformit 
of case depth, and positive grade and 1 
tation of the cylindrical work piece abou 
its longitudinal axis provide concentricit] 
of case. 
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All 
Stainless 












Analyses 


Bench-Type Furnace 


A new furnace for operation to 
is being offered by Cooley Llectric 
facturing Corp., 38 S. Shelby St., Incdianap 
lis, Ind., to meet a demand for sreate 
capacity in bench-type heat treating {urna 
equipment. The furnace has chamber ° 
mensions of 10 in. wide by 8 in 
18 in. long, and is available in two mode 
VH-48 and VK-48. 

The VK-48 model is equipped vith ' 

Cooley Selective Power Modifier which P& 
| mits manual setting of power input at 4) 
point from 5 to 100% of full ratins. Th 
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FACTS AVAILABLE 


ON “SELECT 70” 


ESCRIPTIVE literature covering 


mild steel, low alloy and special 


steel, stainless steel, hard surfacing 
and build up and other special elec- 
trodes is available to those requesting 


full 


information on M & T’s 


“SELECT 70’’— seventy electrodes 
designed to cover all arc welding re- 
quirements—AC or DC, all-position 
or downhand work welding of mild 
steel, low alloys and stainless steels 
as well as hard surfacing and building 
up of worn parts. 


Literature is brief but compre- 


hensive, covering specifications, 
properties and applications for each 
electrode. Copies available on request 
received on company letterhead. Ad- 
dress Metal and Thermit Corporation, 
120 Broadway, New York 5, N. Y. 
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DIVIDENDS DECLARED 


‘DERSCORING the importance of 
oper accessories to top weld- 
ng pe 
icators 





ACCESSORY 





yrmance, more and more fab- 
are taking pains with selec- 
accessories. Speedier, lower 
‘r and improved welding are 
when such items as helmets, 
holders, connectors, cleaning 
1 protective clothing are care- 
ected. And more and more 
rs—sold on M & T electrode 

welder performance — are 
g the M & T line of “‘acces- 
» the perfect weld.” For de- 
literature, address Metal and 


Corporation, 120 Broadway, 
rk5,N 
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APT COMPANIONS 
TO MUREX ELECTRODES- 


ENGINEERED TO GIVE YOU 
BETTER WELDER PERFORMANCE 


You'll experience entirely new arc welder performance—faster 

welding, better quality welds, lower power costs, and less main- 
tenance—with the new, up-to-the-minute M & T AC and DC arc 

welders. 


AC units feature Built-in Capacitors for low operating cost... 
Fingertip, Stepless Current Control for precise welding current... 
Wide Current Range plus Ample Overtravel for full rated output 
with long electrode leads. Furnished in 200 to 500 amp models 
for manual work; others for inert arc and automatic welding. 


DC units are Compact and Lightweight ... half as big and half 

as heavy as older types... yet are built for full capacity, rugged 
industrial duty ... and are equipped with Automatic Current 
Selector. Available in 150 to 400 amp models—motor-driven, 
engine-driven, belt-drive. 


M & T welding machines go hand in hand with M & T's “Select 70” 
group of electrodes and with M & T accessories to provide 
everything needed for arc welding ... arc welding of top-notch 
quality. Write today for descriptive data. 


METAL 2 THERMIT CORPORATION 


120 Broadway © New York 5, N. Y. 
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UNITED STATES STEEL SUPPLY COMPANY 


Warehouses: BALTIMORE « BOSTON + CHICAGO 
CLEVELAND - LOS ANGELES - MILWAUKEE ~- MOLINE, ILL. « NEWARK + PITTSBURGH 
PORTLAND, ORE. + SAN FRANCISCO + SEATTLE - ST. LOUIS + TWIN CITY (ST. PAUL) 
Also Sales Offices at: KANSAS CITY, MO. - PHILADELPHIA -TOLEDO -TULSA -YOUNGSTOWN 
Headquarters Offices: 208 S. La Salle St.— Chicago 4, Ill. 
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New Materials 
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feature, together with a control pyromete; 
enables close regulation of both high an; 
low temperatures. 

The VH-48 model does not have th 
power modifier and is adapted to hardenin, 
and tempering operations where uniformir 
at the lower temperature is not too Critical 

Either model is said to be useful in too) 
and die hardening and tempering, and as; 
furnace for batch production runs of smal! 
parts. The size and shape of the workin, 
space makes these two models especial) 
suitable for pack hardening. 


Cleaning and Finishing 


Immersion Heater 


A portable tank immersion heater suit 
able for solvent cleaners has been announced 
by Edwin L. Wiegand Co., 7500 Thoma 





This immersion heating tank made by W" 
gand can be used for solvent cleaner 


Blvd., Pittsburgh 8, Pa. The heaters a 
rated from 2 to 8 ‘kw., 115 or 550 ' 
single- or three-phase. Copper, steel, Incont 
or stainless steel sheath is available 


Welding and Brazing 


Welding Regulator 


A welding and cutting regulatot 
maintains constant volume and pre 
gas without requiring two-stage [¢ 
has been announced by National Cy! 
Gas Co., 840 N. Michigan Ave., Chics 
11, Ill. 

Previously, only the two-stage f¢ yulato! 
of relatively complex construction, © 


1.‘ 
whit 


uictht 
lind 


MATERIALS & METHOP? 
























meter, 
zh and 


ve the 
dening 
formin 
critical, 
iN tool 
nd as 
f small 
yorking 
pecially 


ung 


-f Suit 
jOuNnCEd 


Thomas 





ner 


ters alt 
550 ¥. 


Incone 


ing 


r whid 


ssure 


equctlv! 


] 


C ylande’ 


Chicas 


 gulatol 
. could 


Hop's 














“One of the best ways to enhance a product's 
sale-ability is to design with materials that sym- 
bolize top quality and fabricate readily at low 
cost.” 

Hussey Copper exactly answers these require- 


ments because its durability, efficiency and 
lasting beauty are acknowledged characteristics 
of finest quality to the buyer. To the manufac- 
turer, Hussey Copper means versatility, good 
electrical and thermal conductivity, easy form- 
ing, stamping, turning or spinning, and simpli- 
fied fastening by soldering, brazing, riveting, 
bolting—or even by lamination to other ma- 
terials. These characteristics spell manufacturing 












ANUARY, 1950 


N 


economies that make low production costs en- 
hance sale-ability. 

Design with an eye to sale-ability of your 
finished product. Design with Hussey Copper 
to help keep production costs low enough to 
assure a fair retail price. You will find a ready 
supply of Hussey Copper in any of the seven 
complete Hussey Copper Warehouses. 
C.G. HUSSEY & COMPANY 


(Division of Copper Range Co.) 


ROLLING MILLS AND GENERAL OFFICES: PITTSBURGH, PA. 
Hussey Warehouses carry stocks of Copper and Brass Products for Prompt Shipment 


7 convenient warehouses to serve you promptly ! 
PITTSBURGH, 2850 Second Avenue « CLEVELAND, 5318 St. Clair 
Avenue « NEW YORK, 140 Sixth Avenue « CHICAGO, 3900 N. Elston 
Avenue « ST. LOUIS, 1620 Delmar Bovlevard « PHILADELPHIA, 
1632 Fairmount Avenue °« CINCINNATI, 424 Commercial Square 








HOW TO REDUCE YOUR REFRACTORY 
MAINTENANCE COSTS... 
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3X BLAZECRETE 


<leleleha 


Just mix with water 
... flip into place... 
trowel smooth — no 
laborious ramming or 
famping required! 





3X Blazecrete hardens after 
6 hours of air curing. After 
that, it can either be fired or 
left standing indefinitely. It’s 
furnished dry, and any un- 
mixed or unused 3X Blaze- 
crete left over from the job 
can be stored for future use! 

3X Blazecrete is unusually 
effective for heavy patching, 


especially where brickwork is spalled, or deeply eroded. 
It has exceptional adherence qualities. 


Use it with gunning 
equipment, too 


When applied by gun, 3X Blaze- 
crete makes an unusually strong, 
dense and homogeneous lining or 
wall. It adheres readily with a 
minimum of loss when “shot” into 
place. Available in 100-ib bags. 
155 lbs per cu. ft. is required for 
gunning; 130 lbs per cu. ft. for 
troweling. For further information 
write Johns-Manville, Box 290, 


New York 16, N. Y. iv 
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New Materials 
and Equipment 


maintain constant delivery pressure despix 
the decrease in supply pressure occurring 
as gas is withdrawn from a cylinder. Th 
new Torchweld 6500, however, has a pre 
sure-compensating unit in the valve sey 
assembly which counteracts effects of de 
creasing cylinder pressure. 

The compensating unit consists of ; 
small gas chamber below the valve sex 


of REPT TE te 


Gas 
outlier 


The Torchweld 6500 regulator feats 
simplified design. 


a reinforced-rubber sealing disk at the bo 
tom of the chamber, and a pin resting 
between the disk and the back cap of ¢ 
regulator. Gas at cylinder pressure pass 
into the chamber, which is part of 
movable seat assembly, through an orili 
in the seat. The force of the gas results 
an action that moves the seat graduall 
away from the nozzle as supply pressut 
decreases, thus maintaining a constant rt 
of flow. 


Small Shop Welding Outfit 


An oxyacetylene welding and cutti} 
outfit designed for small-quantity us 
is being produced by Air Reductio 
Co., 60 E. 42 St., New York 17. 

The unit, known as ‘“Flamecrat 
being marketed as a “package,” inc! 
oxygen and acetylene cylinders, 
torch, cutting attachment, tips, regulato! 
hose, goggles, cylinder truck, flw 
assortment of welding and hardfaci: 
and an instruction folder. 


Spot Welder Accessory 


A lightweight steel stand desis 
increase the versatility of its recent!y-m™# 
keted portable and _ self-operating 5 
welder has been introduced by Greyho#™ 


A. C. Arc Welder Corp., 606 Johnson A 
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a new process for heat treating High-Speed Steels! 
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THE LINDBERG “L-TYPE” FURNACE 


This revolutionary new furnace is designed to harden precision high- — 

speed tools completely scale free and without discoloration. It is ideal LOS 

for tools with fine cutting edges that cannot be ground or cleaned ee 

after hardening. \ hi 
Unique in construction and appearance—preheat, high heat and 

quench are combined in one unit—designed for complete atmosphere 

protection from start to finish. The ‘““L-Type” Furnace is the result of 

three years of research and a year and a half of testing in the Lindberg 

Commercial Heat Treating Plants. It is the FIRST MAJOR ADVANCE 

in hardening high-speed steels since the introduction of atmosphere 

treating. 


APLETELY ELIMINATES 


. + cracking of tools due to quenching strains 
» ++ removing scale by sandblasting or grinding 
-+- drastic dimensional changes during processing 
- ++ oll quench tank and oil cooling system 
«++ washing quench oil from work 
«+» decarburization and carburization troubles 


cluding ERS MANY ADVANTAGES 

welaint Improved surface appearance... Increased tool life... Decreased heating 
sts... Decreased atmosphere costs... Improved working conditions... 
t limited to high speed steels. 


Write for Bulletin No. 220 for full details. CHICAGO, ILLINOIS 
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LINDBERG ENGINEERING COMPANY 2451 W. Hubbard Street, Chicago 12, Illinois 
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To Cut Production Costs... 


“START WITH THE FINISH” 








Actual unretouched photo graphically 
illustrates huge savings in time re- 
flected in Wallingford Steel’s 18-8 
Bright Annealed Stainless. 


WALLINGFORD 18-8 
“gl Annealed 
STAINLESS STRIP 


Seems everyone is interested in cutting production costs these days. 
Inquiries on Wallingford Steel’s 18-8 Bright Annealed Stainless prove 
it! This brilliant, lustrous stainless helps cut production costs by elimi- 
nating intermediate steps in polishing and finishing. And the mirror- 
like beauty of Wallingford’s 18-8 Bright Annealed is more than just 
skin deep. It’s there to stay — edge to edge, surface to surface. It’s 
available now — up to 15” wide, from .005 to .070 gage. 

See how this highly-ductile, corrosion resistant stainless can cut your 
production costs — contribute new sales appeal to your products. 
Write today for your free sample and data sheet. Factory trained 
sales-engineers are available. They will gladly discuss your particular 
application with you. Address all inquiries to 401 Valley St., Walling- 


ford, Connecticut. 


THE WALLINGFORD STEEL CO. 


LOW CARBON @ HIGH CARBON 


WALLINGFORD, CONNECTICUT, U.S.A. 


ALLOY © STAINLESS © STRIP and TUBING 
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Brooklyn 6, N. Y. The stand permits fog. 
lever operation and makes the smal! welde, 
an efficient stationary model. 

The portable welder was described jp 
MATERIALS & METHODS, Sept. 1949, D 
112. 


Arc Welder 


A 200-amp. Hornet “Special” arc welde 
is being offered by Air Reduction Sales Co, 
60 E. 42 St., New York 17. A compac 
36A generator and a 4-cylinder, 31-hp, 
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Shown here is the new 200-amp. arc welde 
manufactured by Air Reduction 


air-cooled Wisconsin engine are combine 
in this new machine. 

The 36A generator, built as a two-bearing 
unit, has a welding range from 40 amp. 4 
20 v. to 250 amp. at 40 v. The welde 
measures 5814 by 25% by 47 in. al 
weighs 825 Ib. 


Joining 


Thermosetting Adhesive 


A new adhesive which joins metals, g/a% 
ceramics, plastics, wood and other rift 
materials to themselves and to each otht 
has been developed by Armstrong Produ 
Co., 396 N. Broadway, Burkert, Ind. Know 
as Armstrong's Adhesive A-1, this therm 
setting resin compound is often strong? 
than the material bonded. . 

The resin mixture contains no volatl! 
solvent and does not shrink or swe!! uP 
hardening. For this reason, materia!s to be 
bonded can be assembled immediately 2 
application of the adhesive, and the 
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Whatever your tubing requ 











in shorter lengths. Whate 
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there‘s TRENTWELD Tubing to fit your design. 
Our years of experience as tube specialists is 
at your call. Write us full details about your 
application. 


TRENT TUBE COMPANY 

Subsidiary of Crucible Steel Company of America 

General offices and plant: East Troy, Wisconsin 

Sales Offices: Chicago — 4501 W. Cortland St. 
New York — Chrysler Building 

















©@ Immediately a ““ROCKWELL”’ 
or ““TUKON” Hardness Tester is put into 
use, its purchase price becomes its least 
important feature. From then on the only 
measure of value is the accuracy of every 
test made. 

The dependable, enduring accuracy 
of all Wilson hardness testing equipment 
is assured by Wilson’s long experience, 
the Wilson Standardizing Laboratory and 
Wilson Field Service Engineers. In terms 
of hardness testing service, Wilson offers 
you most for every dollar you invest. 

Write for Catalog RT-46 on the 
*“*ROCKWELL” Hardness Tester and Bulle- 
tin DH-7 on microhardness testing with 
the ““TUKON”’ Tester. 


BRALE is the only diamond indenter 
(I) made to Wilson’s precision standards 

for use on ““ROCKWELL” Hardness 
Testers and ““ROCKWELL” Super- 
ficial Hardness Testers. 


WILSON 














MECHANICAL INSTRUMENT CO., INC. 
AN ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE COMPANY, INC. 


230-E PARK AVENUE, NEW YORK 17, WN. Y. 
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can also be used as a gap-filling material 

Adhesive A-1 starts to cure as soon 4s 
the activator is mixed with the resin com. 
position. At room temperature, the material 
will develop about half its full strength 
overnight with Activator “A” and in 24 tp 
36 hr. with Activator “B”. A temperature 
of 100 F makes curing twice as rapid, and 
for many applications, cures can be made 
in 1 to 2 hr. at 200 F. 

Among proved applications for the ney 
adhesive are: bonding of aluminum alloy 
spacers to steel disks in magnetic fluid 
clutches which operate up to 200 F; repair 
of broken aluminum castings and ceramic 
materials; and bonding of plastic sheet 
materials to aluminum and steel. 


Self-Locking Set Screw 


A self-locking set screw and adjusting 
screw, called Zip-Grip and featuring triple. 
locking action, has been announced by Se 
Screw & Manufacturing Co., Bartlett, lil. 

Locking action is obtained by a combina- 
tion of interference fit, tension, and locking 
of the set screw against the lower part o! 


| > ¢ y 
——w 


TENSION 


oe | —— 


| 


Triple locking action 4s claimed 


Zip-Grip screw. 


the Zip-Grip screw. No lock nuts 
impinging locking screws, or deformed ‘ 
riveted threads are involved. 

Advantages claimed for the new 
are: (1) reduction of production « 
tapping operations, as no closer ! 
Class Two is required and extra tap} 
counter-locking and extra set screws 
inated; (2) increased assembly sp 
cause no outside locking devices ha\ 
adjusted; and (3) improved pert 
due to elimination of loosening in \ 
applications and increased speed o! 
ment for regulating screw applications. 

The new screws are available in ai! me 
als, including soft or hard steel (ca:e-hat® 
ened or heat treated), stainless stee!, bras 
bronze or aluminum. 


MATERIALS & MET i005 
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Whats the right X-Kay film ? 


Product: 
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7) X-RAY FILM, TYPE F | | 
| e Because the equipment had only moderate power and sec- A TYPE OF FILM FOR EVERY PROBLEM 


tion thicknesses up to 314 inches were to be examined, the 
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To provide the recording medium best suited to any 


® ‘adiographer chose Kodak Industrial X-ray Film, Type F, combination of radiographic factors, Kodak produces 
exposed with Kodak Industrial X-ray Intensifying Screens. four types of industrial x-ray film. 


This filth is designed for use with fluorescent screens to —___— — 


provide maximum speed. The combination is essential in Type F gives the highest available speed and contrast when 
boosting equipment capacity to handle a heavy job like exposed with calcium tungstate intensifying screens. Has 

‘eihhe R yoo . wide latitude with either x-rays or gamma rays, exposed 
this. And, since the examination is for gross defects, speed directly or with lead screens. 





is more important than sensitivity to very fine detail. 

















r Type M provides high contrast and exceptional] detail under 
‘fo . direct exposure or with lead-foil screens. It has extra-fine 

= RADIOGRAPHY grain, and speed is adequate for radiography of light alloys 
= aa IN MODERN INDUSTRY at moderate kilovoltages and for much million-volt work. 

ros Type A offers high contrast with about three times the 

ew screv : A “ ealth of eau aluable data :— speed of Type M, but with slightly more graininess. Used 
1 costs O AbecR Pay radiographic principles, practice, direct or with lead-foil screens for study of light alloys at 

thao , cua and technics. Profusely illustrated lower kilovoltages, and of heavier steel parts at 1,000 kv 
pping 1 \ with photographs, colorful draw- and with gamma rays. 
Vs elif . . : ss 
ba be Ings, diagrams, and charts. Get Type K has medium contrast with high speed. For gamma 
ts your copy from your local x-ray ray and x-ray work where highest possible speed is needed 
nance dealer—price $3. at available kilovoltage without use of intensifying screens. 

EASTMAN KODAK COMPANY | 
a . . . | 
a all me rs X-ray Division - Rochester 4, N. Y. | 
»-hare . , aa 
eS, $ kK “Kodak” is a trade-mark y 
ree!, bras h- 

. + LO a 
oof 2° er important function of photography A al alk 














CHLORINE CELL COVER: Previous cement covers deteriorated 
1. rapidly, gave rise to contamination in vorce cell, with consequent 

increased current and maintenance costs. Now made of material 
that combines high strength with superior electrical and chemical resist- 
ance to give longer life, cleaner product. What material? 


2 BATTERY VENT CAP: Permits gases to escape from auto bat- 
@ tery without letting acids out. Must be low in cost, resistant to 

acids. Should permit high molding rates, easy assembly and cement- 
ing of two halves. What material would you try first? 


Answers: No. 1—Ace Molded Hard Rubber greatly increased life of 
vorce cell covers, may do same for your designs. No. 2—Try Ace Parsan 
(polystyrene) first for any job similar to this Ace-molded vent cap. 


Yes, sometimes it’s hard rubber, sometimes one of the 
other plastics that’s best. Ace, with many hard rubber 
and plastic compounds to choose from, is fully equipped 
to supply whatever you need. 


Ask for ACE Handbook 


























HARD RUBBER ond PLASTICS 

















MERICAN HARD RUBBER COMPANY 
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New Materials 
and Equipment 


Blind Rivets 


Two new blind rivets available frog 
Huck Manufacturing Co., 2480 Belleyy 
Ave., Detroit 7, Mich., are said to offe 
faster assembly and lower cost. 

Both of these blind rivets, designated 
Huck PT Pull-Through Type and Hod 
OSP Self-Plugging Type, are available jg 
lg-, 5/32-, 3/16- and “%4-in. dia. Boh 


rivets are regularly furnished in aluminug 


Hake VSP 


Self-Plugging 


Type 
e 


j 


i 


= 


Faster assembly and lower cost are claimed 
to result from use of these new Huck rivet 


alloys or cadmium plated mild steel, wit 
brazier or 100-deg. countersunk heads. 
Fast, easy driving of these rivets is » 
sured by large grip ranges, positive sha 
expansion, pull grooves in the pin tail 0 
give positive driving, and special engine: 
ing features which prevent splitting of tk 
sleeve during formation of the blind hea 


Forming 
Metal Perforating System 


A system utilizing master templates ff 
perforating and notching sheet metal 
been announced by Wales-Strippit Con 
North Tonawanda, N.Y. Designed for 1% 
efhcient fabrication, this system eliminats 
expensive single-purpose dies. It is available 


’ 
; 


This Wales-Strippit set-up was us / to? 
forate the many holes shown in th: finish 
work in the foreground. 


MATERIALS & METHODS 
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“—_ WEIR ZIN ELECTROLYTIC ZiINC-cOATED 


cs SHEETS AND STRip 


‘ WEIRTON HIGH-CARBON STRIP 


COLD-ROLLED SPRING STEEL 


WEIRALEAD {EAD Attoy coatep sueers 


AND LONG TERNE SHEETS 


WEIRCOLOY CALvanizte ‘SHEETS 


HIGH-TENSILE 
N-A-X LOW-ALLOY STEELS 


Bars * Piling 


. surals * 
. Tie Plates » Strue - Angles 


coated Products Cold-Rolled Sheets and Strip 


Lacquer es and Strip * 


Hot-Rolled Shee 


WEIRTON STEEL CO 


WEIRTON, W. VA. | 


Sales Offices in P 


Division of NATIONAL STEEL CORPORATION Execut 


rincipal Cities 


we Offices, Pittsburgh, Pa 
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ROUND 
& SHAPED 


TUBING 


(.010° to ¥"’ 0.D. Max.) 
Available in: 

For the instrument maker, Superior furnishes Carbon Steels: 

tubing in cut, multiple or random lengths, § ae Seek "ae 
shaped to “standard” specifications—or your J 1035, 1075, 1095 
specialized designs. Flat and elliptical ovals for § Alloy Steels: 

bourdon springs can be produced in any analysis eRe 418, 


UNLIMITED 


DESIGN POSSIBILITIES 








. 52100 
shown in the accompanying table. Stainless Steels: 


AISI—303, 304, 309, 
310, 316, 317, 321, 
347, 403, 420, 430, 
446, 502 (T-1) 

Nickel Alloys: 


Superior Shaped Tubing Specification and 
Tolerance Sheets list all the shapes and sizes 
for which tools are prepared and in stock. While 
the specification sheets are not available for 





Nickel, “Monel”, 


general distribution, a Superior representative 
"K-Monel”, “Inconel” 


will gladly call at your office to review your 
dimensional, analysis and delivery requirements. 





Beryllium Copper 


You are invited to make full use of this 
Superior service—your request will receive 
prompt attention. 


ging (.010" 


SUPERIOR TUBE COMPANY 


2006 Germantown Ave., Norristown, Pa. 


For Superior Tubing on the West Coast, call PACIFIC TUBE CO., 
S718 Smithway St. Les Angeles 22, Cal. © ANgelus 2-215! 


188,000 SQ. FT. PRODUCING METAL TUBING 


New Materials 
and Equipment 


for both stamping presses and press brakes, 

A master template, placed on the press 
bed, has pilot pin holes located over the 
entire surface area in the same pattern 4s 
the perforations in the finished piece of 
work. Set-up templates, marked with the 
operation number and punch size, are then 
placed on top of the master template tp 
identify the pilot pin holes to be used in 
each operation. The number of operations 
on each part depends on the quantity, size 
and position of perforations. It is possible 
to reuse the same group of units on un. 
limited set-ups on the master template 

Previously, it was generally necessary t 
design and custom-build a new “fixed” die 
for each pattern. Now, however, a gfoup 
of Wales units can be set up in unliniited 
patterns and put into operation the same 
day a pattern is released for production. 
Engineering changes requiring new hole 
locations can be made by merely drilling a 
new pilot pin position on the master tem 
plate. 


Sheet Cutting Machine 


A sheet cutting machine which has ao 
edge cutting capacity from finest gages up 
to 7/32 in. in mild steel has been intro 
duced by the American Pullmax Co., In 
2627 N. Western Ave., Chicago 47, Ill 

This machine, Model P-5, is capable 
straight, circular and irregular cutting, 
addition to folding, beading and slotting 
It will cut circles up to 40 in. in dia. an 
has a throat depth of 42 in. 


Pullmax Model P-5 will cut mild 


2 in. in thickness. 


+ > 
to 5 


The circle cutting and straight cu 
tachments have quick-locking device 
allow size changes in one movem 
faster operation and production wo! 
mechanism is entirely enclosed an 
ating in an oil bath. 


MATERIALS & METI 
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POURS THROUGH SANITARY VALVES OF 


free-Machihing LNOURO STAINLESS STEEL 


VALUABLE AID FOR 
MACHINISTS 

's a handy Speed and Feed Selec- 

or to he!p you in machining stainless 

feel. Send for one TODAY... it’s FREE. 


SPREPUE :'C STEEL CORPORATION 


DY. YISION e DEPT. MM 
10 East 45th Street 
'eveland 4, Ohic 


There’s no compromise with quality when it comes to protecting the taste 
and purity of America’s favorite soft drinks. That’s why sanitary, easy-to- 
clean, corrosion-resistant ENDURO Stainless Steel (Type 303) is used for 
these fountain dispenser valve parts. 


From a manufacturing standpoint, there are other reasons, too, for the 
specification of ENDURO Cold Finished Bars. Close tolerances . . . accuracy 
of section ... uniform soundness .. . fine surface finish . .. and UNIFORMLY 
HIGH MACHINABILITY .. . all combine to keep down unit costs and 
reject losses. 


Whenever you need top machinability plus one or more of the other 
qualities which only stainless steel can provide, remember to specify Republic 
ENDURO Stainless Steel Bars—cold finished or hot rolled—and wire. 
Available for prompt delivery. Write us today. 


STAINLESS STEEL 


* -ublic Products include Carbon and Alloy Steels —Pipe, Sheets, Strip, Plates, Bars, Wire, Pig Iron, Bolts and Nets, Tubing 


NUARY, 1950 
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WHITING CORP. 


Cites 3 
Advantages 


OF FULLERGRIPT BRUSHES 


Now Standard Equipment on all 
Whiting Bus Washers 


Whiting engineers have standardized on Fullergript 
brushes with plastic cores for their bus washers because 
(1) greater control over the density of bristles may be 
maintained, (2) the bristles stay in the brush and (3) 
when replacements are necessary, they may be made in 
a matter of minutes instead of hours. Smail segments 
of the Fullergript strip may be replaced as they wear 
down. The brush material is wire-anchored under great 
pressure inside a rigid, rust-resistant metal channel. 


Whiting Bus Washers, which thoroughly clean a bus 
in less than a minute, are helping many transportation 
lines to build good customer relations by meeting the 
public’s growing demand for clean, attractive equip- 
ment. The Whiting Corporation, like scores of other 
companies in a wide variety of industries, has found 
that it pays to standardize on Fullergript. Have you 
investigated the time and cost-saving possibilities of 
Fullergript for your plant? For information write to... 


+ 


: DIED GR)PT 


INDUSTRIAL DIVISION, 3636 MAIN ST., HARTFORD 2, CONN. | 











New Materials 
and Equipment 


Melting and Molding 


Plastics Molding Press 


A 2-o0z. injection press designed for mold. 
ing practically all thermoplastics including 
nylon has been developed by Van Dor 
Iron Works Co., 2685 E. 79th St., Cleveland 
4, Ohio. This press, Model H-200, has , 
capacity of about 12 lb. per hr., a maximum 
mold size of 8 by 10 in., and a casting are 
of 20 sq. in. 

The press, which has a hopper capacity 
of 6 Ib., maintains up to 180 operating 
cycles per hr. Injection plunger and togek 
mechanism are operated by hydraulic pres 
sure developed by a pump driven by ; 
3-h.p. electric motor. The machine is easil; 
operated by semi-skilled help. 





Plastic Melter 


A melter which is capable of melting 
Plastiflex at a rate of from 1 to 6 |b. per 
min. in a continuous flow is available from 
Calresin Corp., 8564 Washington Blvd, 
Culver City, Calf. 

The Magnaflow melter can be set at any 
pouring temperature desired within the 30) 
to 400 F range, and it is said to eliminate 
the danger of -overheating and burning 


Although the melting time required for 


A 150-lb. drum of Plastiflex 3 pom 
emptied into the 200-lb. capactt) d 
of the Magnaflow melter. 


to 4 hr., the Magnaflow starts delivery 
melted material in approximately mf 
at the designated temperature and flow-f" 
The hopper can store up to 200 |b. 
granulated material. 

The machine will be available in ™ 


MATERIALS & METHODS 
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WORLD'S 
LARGEST 
ORGANIZATION 


FOR ADVANCED 
INSTRUMENTATION 
AND CONTROL 





HOTTEST NEWS 
IN 
FLAME SAFETY 



















































FLAME-ELECTRODE 
RECTIFIERS for non- 
luminous gas 


ANGLE TYPE 
















Anp there are a lot of good reasons why the all-new Protectoglo is receiving 


such an enthusiastic reception. In addition to the versatility demonstrated 


by the availability of the four different flame detector units pictured above, 


the new Protectoglo boasts these outstanding features: 


@ Automatic Self-Checking, without 
manual push-button, provides “Safe- 
Start” Circuit and safeguards against 


) a ] >. 
component failure o 
@ Positive Flame Failure Protection 
through the rectification principle ” 


which eliminates unsafe conditions 


Call in your local Honeywell engineer for 
for a copy of Specification Sheet 526. 


due to grounding . . . does not rely on 
flame conductivity or resistance. 


Expensive shielded cable not required. 
Plug-In Timer is optional for purge 
timing. 
Relite is possible without additional 
relays. 


detailed information ...or write 


The All-New Protectoglo Is Now Available For Immediate Delivery! 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 
4517 Wayne Ave., Philadelphia 44, Pa. 


Offices in 73 principal cities of the United States, 


Canada and throughout the world 





FOR METAL PROCESSING 


Srraicut Types 








FLAME - RECTIFIER 
Prtot—a combined 
flame-electrode_rec- 
tifier and gas pilot 
burner assembly 


PHOTOCELL RECTIFIER 
—is ideal detector unit for 
use with luminous flames 


































{You too, 


may find 


INGERSOL 


your 





‘Battou Sones" 


for 


these three ~ 
Special Steels — 


INGERSOLL; 


BORG-WARNER CORPORA 
310 South Michigan Avenue, Chicage 


Plants: Chicago, Illinois; New Castle, Indiana; Kalar 





108 


























New Materials 


and Equipment 





standard models, with custom-built mode; 
obtainable on special order. 


Inspection and Contra 


Machinability Tester 


A simple device for measuring the m 
chinability of metals has been announce 
by Vanton Equipment Corp., Empire Sur 
Bldg., New York City. 

The M.S.E. Schlesinger Machinabiliy 
Tester makes it possible to establish a m 
chinability index for any particular mew 
through a conventional cutting operation 
such as turning or planing. The index i 
called “Machining Effort,” and is found by 
multiplying together two measured value 
called “Specific Cutting Resistance” and 
“Abrasion Factor.” 

The “Specific Cutting Resistance” is tha 
resistance exerted by a material against th 
penetration of a standardized kind and 
shape of cutting tool for a standardized 
chip area. The dial indicator on this ip 
strument reads directly in lb. per 0.001 @ 
in. This measurement is believed to be 
direct indication of tangential cutting fore 
only, and therefore directly related to powet 
consumption of the machine tool. 
“Abrasion Factor” indicates the « 


The M.S.E. Schlesinger Machinability Test# 
measures both cutting resistance and abit 
siveness of the material. 


tual wearing effect of a work material of 
a cutting tool. This effect is determined 
measuring the abraded flat on a standaft 
ized 10-mm. test ball brought into cont 
with the work material under a know 
pressure and for a given duration of tm 

The machinability index obtained by ths 
method is claimed to be reproducible 40 
where under the same general co! {ition 
In addition to establishing mach rabilitl 
ratings for work materials, this unit make 
it possible to standardize related facto 
concerning cutting tools and cutting fluid 

The complete machinability tester &™ 
includes: cutting resistance dynamometé 






MATERIALS & METHODS 


| I; pays to use your 
ustom molder'’s know- 


— and give your sales a shot in the arm 


ont and center display in retail stores 
ay is worth a lot of money, and the 
andicraft Division of Burgess Battery 
bMpany is among the manufacturers 


QO are 
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using Durez plastics to get 


i completely fresh approach 
utter of exterior shape, this 
evolved a compact electric 
sign that suggests (and has ) 
icy of pistol-trigger operation. 


PRODUCT: Electric Sprayer for Household Use 
CUSTOMER: Handicraft Division of Burgess Battery Co. 
MOLDER: Eclipse Manufacturing Co. 

MATERIAL: Durez phenolic housing, handle, and fittings. 





People just naturally reach for it, buy 
it, and take it home to save time in 
painting, insect control, disinfecting, 
and other household, shop and farm 
spraying jobs. 

The molding process, and the engi- 
neering skill of an experienced custom 
molder, made it possible to produce 
this new shape at mass-market cost. 

Whenever you want to reawaken 
interest in your products, consider first 


RESINS 





PHENOLIC 


the inherent advantages of molded 
Durez. Durez allows your designers 
the freedom of imagination they need, 
permits the faster production you will 
want. It has excellent mechanical, elec- 
trical, and chemical properties, and 
comes from the mold with a perma- 
nent lustrous finish. 

Durez field technicians are always 
on call for productive consultation with 
you and your molder. 


MOLDING COMPOUNDS 
INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 


PHENOLIC PLASTICS THAT FIT THE JOB 


















































The handy Alnor Pyrocon is un- 
equaled for quick,accurate read- 
ing of all surface temperatures 
. . . whether they are metallic 
or non-metallic, flat or curved, 
stationary or revolving. Accu- 
rate temperatures are easily un- 
derstood on the Pyrocon’s direct 
reading scale face . . . without 
interpolation or need of con- 
version tables. A wide selec- 
tion of thermocouples and ex- 
tension arms permits adapta- 
tion to many types of service. 
For complete details and prices, 
send for Bulletin No. 4257. Illi- 
nois Testing Laboratories Inc., 
Room 522, 420 N. LaSalle Street, 
Chicago 10, Ill. 


Take surface temperatures 


quickly, accurately... 





OX SOMN 























New Materials 
and Equipment 


with direct-reading indicator, includig 
calibration beam and 11 standard weighs 
abrasiveness attachment with magnifier 
14 gross 10-mm. test balls; set of eigy 
standardized carbide-tipped cutting took 
universal grinding fixture for maintainig 
all tool angles as specified; and nose gris 
ing fixture for maintaining accurate ng 
radius of all tools. 












Surface Reproduction 


A special liquid casting plastic which ¢ 
be used to check new or worn machi 
surfaces of various mechanical parts j 
available in kits supplied by Marco Chem 
cals, Inc., Sewaren, N. J. 

Each kit contains a pint of casting re 
and the proper amount of catalyst. whid 
combined with the resin, will cause it 
solidify in about 15 min. The catalyz 
plastic resin is poured against the surface 
be checked and removed when hard. 

The cast plastic provides an accurate 
permanent record of the surface conditid 
of the machined piece. A_ green-colon 
resin is used, as it has been found 1 
surface variations are more easily deted 
against the colored background. 

























Universal Testing Machine 


An improved universal testing machi 
Model 60-8, having 60,000-lb. capaci 
with two ranges has been announced} 
the Baldwin Locomotive Works, Phila 
phia 42, Pa. 

The 60,000-Ib. range of the low 
tester is graduated in 100-lb. units o 
16-in. indicator dial, and the 12,006 
range is graduated in 20-lb. units. Loadil 
controls give infinitely variable speed | 
tween 0 and 2 per min. 
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This Baldwin tester has a capacity of 
lb. with two ranges. 


The machine is designed with hy 
loading unit separate from the indice 
and control unit, thus isolating recoil ™ 
breaking specimens and allowing adjus™ 
of maximum or lazy hands with minim 
drag. Rigid two-column design makes * 
mens accessible and simplifies observ™ 
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5 PCT CHROME AIR-HARDENING } 





"A-HS always meets or exceeds our expectations .. .” 
This comment comes from the chief engineer of Day and Night Division, Affili- 
ated Gas Equipment, Inc., in Monrovia, California. This company makes a 
modern line of gas, space and water heaters for home and commercial uses. 
The die shown is used to pierce, blank and form burner canopies from .0235-in. 
stainless-steel strip. With all its parts made of A-H5 except the punches (they 
are Lehigh H), this progressive die is still going strong after producing several 
hundred thousand pieces, samples of which are shown in the foreground. 






A [ovtwou Fuvoutle 


on 5 counts 


e Air-hardening for safety. 


e Good wear-resistance. 
e Good toughness. 


Excellent resistance to deformation. 


y 
3 
4. 
5 


Easy to machine. 


There’s plenty of versatility in this 5 pct chrome, air- 
hardening tool steel. And it’s economical, too, often 
replacing more expensive grades. 

A-H5 is a general-purpose steel that fits in between 
the standard oil-hardening steels (such as Bethlehem’s 
BTR) and the high-carbon, high-chrome tool steels 
like Lehigh H (another Bethlehem champion). Here’s 
a quick comparison of the properties of all three: 


BTR A-H5 


oil-hardening 


LEHIGH-H 


5 pct chrome high carbon, high chrome 


Toughness . . 
Non-deforming . 
Red-hardness . [a 
Machinability . . 


(Poor, Fair, Good, Excellent, Best) 


Use A-H5 for a variety of dies, punches, blanking 
tools, cold-forming dies, master tools, gages, and the 
like. Give it a thorough trial and you'll be sold on 
having it in your toolroom to stay. Let the nearest 
Bethlehem sales office or tool-steel distributor give 
you complete information. Quick delivery from our 
mill depot or local distributor's stock. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products 
are sold by 
Bethlehem Pacific Coast Steel Corporation 


Export Distributor: 
Bethlehem Steel Export Corporation 
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FORTY TONS OF WATER 
FOR EVERY TON OF COAL 


PUMPING CONDITIONS IN ANTHRACITE MINING 
DEMAND THE BEST IN MATERIALS AND EQUIPMENT 


For every ton of anthacite coal 
mined, almost forty tons of water 
have to be removed. Since annual 
production approximates 45,000,- 
000 tons of coal, the magnitude of 
the pumping problems connected 
with the removal of water by the 
billions of tons is staggering. 


According to engineers at Barrett-Haentiens and Co., 
Hazleton, Pa., leading designers and manufacturers of 
centrifugal pumps, pumping conditions encountered in 
anthracite mining present a constant challenge to mine 
operators and equipment designers; for not only must the 
equipment be designed to resist corrosion, as in mine drain- 
age work, but it must also be able to withstand the abrasion 
encountered in coal preparation. 


Mine drainage pumping involves continuous operation in 
solutions where the pH ranges as low as 2.7-2.9. The volume 
handled ranges as high as 10,000 g.p.m. under pumping 
heads from 200 to 1200 feet. Corrosion means costly shut- 
down . . . and in times of “highwater,"’ as may occur during 
a rainy spell, such a shut-down may be disastrous. 


To eliminate this danger, engineers at Barrett-Haentjens 
recommend the use of Cooper Alloy 19A, a stainless steel 
alloy containing 28% Cr. and 3% Ni. Laboratory and field 
tests have demonstrated the excellent service to be obtained 
from the use of this alloy, and mine owners are becoming 
convinced that the higher initial cost is far outweighed by the 
long range economies effected. 


The most severe pumping conditions, however, occur when 
this acidulous mine water is used in the coal cleaning or 
preparation process. In addition to the acid, pumps must 
handle coal, slate, rock and dirt, and in some systems, sand. 
Specially built Hazleton type ‘'CB”’ solids handling pumps 
provide satisfactory service in this application, thanks to the 
excellence of the design and the wise use of Cooper Alloy 
19A for impellers and wearing rings. Frequently, the entire 
pump, including the huge casing is cast in this corrosion and 
abrasion resistant alloy to assure guaranteed service. 





AVAILABLE UPON REQUEST technical data chart giving 
Comparative Resistance of cast Stainless, Nickel, and 
Monel in a wide variety of corrosive media. 











The COOPER ALLOY Foundry Co leading producer 
of Stainless Steel VALVES + FITTINGS + CASTINGS 
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rapid means of fabricating light- ap 
medium-gage metal, its use on gil 
vanized steel and other coated metal 
has not gained wide use because of 
lack of information on the most ¢ef. 
fective welding conditions. In the 
per “Spot Welding Galvanized Steel” 
by M. L. Begeman, M. L. Hipple ang 
L. Cullum, Jr., the factors involve 
in commercial welding of galvanized 
steel are discussed, and suggeste 
welding procedure is outlined. 

Specifically, the authors investigz. 
ed the problems involved in s 
welding of 20- and 22-gage galvas. 
ized steel of various thickness cou 
ings. They found among other thing 
that (1) weld strength increases pro 
portionately with an increase in weld 
ing current; (2) weld strength is 
creases as weld period increases from 
the minimum of 3 cycles (1/20 sec) 
to 15 cycles (14 sec.) —weld strengt 
appears to become constant whe 
using weld periods above 15 cycle 
and (3) at low welding current a 
increase in electrode tip pressut 
greatly decreases weld strength and 
high welding currents weld strengt 
is approximately constant for all ele: 
trode tip pressures. 

Finally, the application of refriget 
ation to tip cooling was studied am 
found to be not too practical becaut 
of the high installation and mainte 
ance costs and the negligible incres 
in strength. 


Seam Welding Monel to Ste 


Welding two dissimilar metals su 
as Monel and steel presents maj 
problems not encountered in welditf 
identical metals. E. F. Nippes, A 
Pfluger and G. M. Slaughter in the! 
paper “Seam Welding Monel Mea 
to Steel” investigated the numer 
problems involved and arrived 4 
what they believe are the optimll 
welding conditions for this combi 
tion of materials. | 

A study was made of welll 
Monel to low-carbon steel in & 
0.062-in. gage. It was found that ® 
the weld times investigated fusion! 
both Monel and steel led to porosl 
and cracking in the weld zone. It 
avoid these defects, welds were ™™ 
with fusion occurring only  ™ 
Monel. The optimum conditions ® 
producing these “braze” type W& 
were, therefore, worked out. “% 
strengths of welds made by ™ 
method exceeded those of seam ¥® 
of steel to steel. 


MATERIALS & METHO 
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a deal 


Tests by Oil Well Supply Co. show that 
OBLAST replaces five old-style tumbling mills, 
castings in 15 minutes, saves 95.8% on 





ing time. Proof ROTOBLAST cleans faster! 





Records kept by Yates American 
ine Co. indicate ROTOBLAST saves $5080 
bor, virtually ends downtime, cleans 18 times 


Proof ROTOBLAST cleans better! 


RE Pree ci ual 


ybold reports that their 
room cuts cledning time 66%3%, re- 
for better jobs, saves $10,160 on 
Proof ROTOBLAST saves money! 


Harris-Se 
BLAST 


lone. 


MORE THAN 25,000 PANGBORN MACHINES SERVING INDUSTRY 


SE SLASH 


blast cleaning 








costs with Pangborn 


USERS FIND ROTOBLAST SOLVES 
PROBLEM OF HIGH LABOR COSTS— 
SAVES MONEY CLEANING LARGE 
OR SMALL CASTINGS 


IF YOU WANT TO SAVE on biast cleaning and get a faster, 
better job ... modern Pangborn Roros.Last is a must for 
your cleaning room. Whether your foundry needs Barrels, 
Tables or Table-Rooms you’ll find Pangborn has a standard 
model designed for your requirements. 


Pangborn Rortos.ast cleans faster because it throws more 
abrasive over a larger area with greater density ... cleans 
better because it gets into small pockets, leaves no abras- 
ive to damage machining equipment ... cleans cheaper be- 
cause it requires less horsepower, uses less manpower, needs 
less maintenance, eliminates need for air compressor! 


GET THE FACTS! Find out how much money you can save 
with Pangborn RotosB ast. Bulletin 214 gives full details, 
technical information. Write for it today without cost or 
obligation. Address: PANGBORN CorPoRATION, 1403 Pang- 
born Blvd., Hagerstown, Maryland. 


Look to Pangborn for the Latest Developments In Blast 
Cleaning and Dust Control Equipment 





Pangqborn 


BLAST. CLEANS CHEAPER with 
the right equipment for every job 





ROTOBLAST 














need Pure Ammonia ina hurry? 





That clean Mathieson Ammonia is quick on 
the take-off. A call from you to the nearest of 
Mathieson’s 44 warehouses will bring ‘“‘Super- 
Math” in a flash... and we do mean “super”. 
It's pure—really pure— purged of moisture, 
non-condensable gases and other undesirables. 
Every cylinder and valve is thoroughly checked 
before quick-shipment to you. So if you need 


athieson 
pure ammonia promptly, call Mathieson. A free 


Ammonio, Anhydrous & Aqua...Caustic Soda. «Ss 440 - page booklet, “Ammonia in Metal 

Sodo Ash Bicarbonate of Soda Liquid P 8 . . . 

Chiorine...Dry Ice...Chlorine Dioside.. HTH ©. A reating”’, is available — gretae 

Products ... Fused Alkali Products... Sodium : ; ’ sid: 

Chiorite Products...Carbonic Gas... Sodium Chemical Corporation, athieson Bui ding, 
Methylate Baltimore 3, Maryland. 





0, COMMECTOR Select and Switch 


PANEL 
ANY NUMBER 
of Thermocouples 


to Pyrometers 


The Connector Panel “Console” permits, 
thermocouples, regardless of number or lo- 
cation, to be selected and switched to one 
or more centrally located Pyrometers. The 
Plug and Jack method of connections pro- 
vides positive contacts, affords greater 
flexibility and gives centralized control for 
interconnected pyrometric systems. 


Built for “Engine Test” duty, the “Console” 
Panel Board, illustrated, has 160 plugs and 


Let us recommend suitable equipment for your jacks of thermocouple material. They pro- 


Thermocouple Connecting Jobs. Please send details vide flexibility for connecting five 16 point 
of your application; or, write for Thermocouple ? 
Catalog or Panel Section 21G. Recording Pyrometers. 


Terme ELECTRIC CO. 





FAIR LAWN, N.J. 
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Welding Nickel Alloys 


Technical information on the weld, 
ing, brazing and cutting of nick 
Monel, Inconel, “K” Monel, “Z”’ nic. 
el and Inconel “X” by all applicaby 
processes was given by K. M. Spice 
in his paper “Joining Wrough Nick. 
el and High-Nickel Alloys.” 

The high nickel alloys can 
welded readily by all the proces 
common to other materials. Whi 
method to use depends largely on tly 
final service requirements. To ayoii 
trouble and insure the results «, 
pected, careful attention must 
given to the selection of the joining 
process, cleanliness, preparation ( 
joints, fit-up, and testing procedures 

Nickel and high nickel alloys ca 
not be cut with conventional oy: 
acetylene equipment. However, ther 
ate three other methods now avai 
able. One of these employs an attac 
ment for the conventional cuttis 
torch through which a finely ivi 
iron powder is injected into the 
ting-oxygen stream. Another procs 
involves a hollow Preeaars ele 
trode through which the cutting on 
gen flows. And the third method ux 
a flux instead of the iron powde 
This last method can be used on # 
loys containing less than approt 
mately 30% nickel. 



































Analyzing Welding Arcs 


A new instrument for analyzii 
metal transfer in arc welding i 
been developed by Battelle Mea 
orial Institute and should prove toi 
a practical tool for studying arc! 
havior. R. C. McMaster, D. C. Matt 
and A. Leatherman described the! 
strument and the results of stud 
made with it in their paper “A 
lyzing Metal Transfer in Arc Weé 
ing.” They found that the device! 
particularly well suited to studies! 
the influence of \coating constitu‘ 
on arc stability and metal arc trans 
The analyzer is a rugged piect 
equipment involving no delicate “it 
ponents, and can therefore be 4 
under production welding conditit 
Studies were made with this in 
ment on the relative influent! 
electrode coating and core wit’ 
various operating characteristic 
general, the results of the test 
cated that the coating on the elect! 
has much greater influence than ® 
the core wire. 


Notch Sensitivity 


Because of the great imp0'"RAp , 
of notch sensitivity and iss p™ 
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5 
analyz 
ding hi 
le Mes 
ove i = 
9 atc | 1h Whether you need one press or a whole battery, we are equipped 
He , to do a full custom job for you . . . make the steel, do all the neces- 
= : 2 : 
of stud | sin 3 - sary forging, casting, machining, assembling, etc. We are not 
fe We \ roi te ee | limited to a narrow range of sizes; on the contrary, our facilities 
a —e enable us to produce both large and small units, and any size in 
studies . 
snstitud between. 
j _s If the customer so specifies, his Bethlehem press can be furnished 
piet 
jicate (0 with self-contained or separate hydraulic power system, plus any 
€ be uw : : 
onl desired accessories. 
his inst One of our engineers—a specialist in this field—will be glad 
fluence | se 
a wit | to talk over your future requirements with you. Call him in; he’s 
Eris : available whenever you need him. No obligation, of course. 
ai SETHLEHEM 


1¢ elect 


> than f ‘ Ton oo, t, BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 


YE RAU Lic PRESSES Bethlehem Pacific Coast Steel Corporation 


E Export Distributor: Bethlehem Steel Export Corporation 
ce % OR 
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irs pos * METAL-FORMING « WALLBOARD 
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Producers of 


Metal Powders 


Copper Powder 


(ELECTROLYTIC GRADE) 


Solder Powder 





Silver Powder 


Tin Powder | 


THE AMERICAN METAL CO., LTD. 


61 BROADWAY, NEW YORK 6, N. Y. 
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HIGH TENSILE MANGANESE BRONZE 


@ high in strength, toughness and corrosion 
resistance ...... 


@ long time favorite with manufacturers of 
marine fittings ...... 


e@ leaves sand clean and bright—takes a 
mirror-like finish ..... . 


@ recognized as the highest quality manga- 
nese bronze available ..... . 


AJAX METAL C0. PHILADELPHIA 23, PA. 





ASSOCIATE COMPANIES 


AJAX ELECTRIC + AJAX ELECTROTHERMIC CORP + AJAX ELECTRIC FURNACE 
AJAX ENGINEERING CO 
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connection with the failure of welde 
structures, a number of tests hay 
been developed during the past fey 
years to assess this property. CF 
Tipper has contributed much to th 
understanding of the problem wit) 
his paper “Correlation of Test Re. 
sults,” in which the various types of 
tests to determine transition temper. 
ture are evaluated. He concludes thy 
the transition temperatures cannot 
predicted from tensile test resuly 
although low transition temperature 
are associated with high values ¢ 
reduction in area. Thus, some clue tp 
the tendency to notch brittleness jp 
structural mild steel can be obtaine 
from the study of reduction in arg 
results. He further concludes that x 
the present time, the appearance of 
fracture is the logical criterion of 
brittleness to adopt. While it is re 
ognized that such a criterion is on) 
qualitative it is the common factor 
that influences all the mechanic 
properties and gives the most consis 
tent figures for the determination ¢ 
transition temperatures. 





Vacuum Die Casting Equipment 
Gives High Dimensional Accurac) 


A Dutch vacuum die casting pro 
ess, which produces parts having high 
dimensional accuracy, is described i 
the Foundry Trade Journal (Oct. 6 
Developed by E. M. H. Lips, of N.V 
Phillips’ Gloeilampenfabrieken, t 
method can be used to cast pati 
which are free of cavities under‘ 
high gas pressure, thus overcomii{ 
one of the main disadvantages ° 
ordinary die casting processes. _ 

In ordinary machines, the liqué 
metal is forced into the mold it 
such a way that some air is trappt 
and compressed to a very small v0 
ume. These air inclusions are alwa 
under a pressure practically equal ® 
the pressure under which the liq! 
metal is forced into the mold, a st 
approaching the creep limit of 
metal. Normally, these inclusions 
of little consequence because they #* 
generally quite small, but, when 
die casting process is followed by! 
heat treatment, blisters arise whi? 
often render the material useles 
The blisters result from the reduc 
creep limit at elevated temperatu® 
and the increased pressure exerted 
the trapped air. 

With the new machine, a vacu 
pump is attached to channels whi? 
connect with the mold space. Wh" 
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0 
EEL AND TUBES DIVISION « 
Port Dept.: Chrysler Bldg., New York 17, N.Y. 













Wiel 





Your nearby Steel and Tubes 
Representative will be glad to 
answer your questions about 
the proper application of 
ELECTRUNITE Stainless 
Steel Tubing and Pipe. Just 
let us know when you would 
like bim to call. 


EPUBLIC STEEL 
PORATION 


CLEVELAND 8, OHIO 








ANUARY, 1950 











. AS * NON-CONTAMINATING 

* RESISTANT TO RUST AND CORROSION 
* SANITARY...EASY TO CLEAN 

* RESISTANT TO HEAT 

* EASY TO FABRICATE 


* STRONG...LONG LASTING 


Pressure tubing for heat exchangers and condensers . . . piping for food, 
chemical and petroleum processing equipment . . . ornamental tubing 
for railings, grilles and decorative use . . . these are but some of the 
countless applications for long-lasting ELECTRUNITE Stainless Steel 
Tubing and Pipe. 


As manufactured by the ELECTRUNITE Process, these modern tubular 
products are uniformly straight, strong and sound throughout every 
length and every shipment. And as indicated above, they are available 
in a wide range of analyses, gauges, sizes and shapes. 


Fcr complete information about ELECTRUNITE Stainless Steel Tub- 
ing and pipe, write today for a copy of Republic’s new 28-page helpful 
fabricating guide. 
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This is a treatment we developed in our own laboratory 
and foundry to meet special conditions for certain furnace 
operations. Normal high alloy castings would withstand the 
heat all right but abrasion, erosion and pick up were some- 
thing else again. The ‘‘Duralized"’ Rolls solved the problem. 

While you may not need a high alloy casting calling for 
the Duralizing treatment, you may have a high alloy casting 
problem. We'll be glad to study it with you and recommend 
the alloy and type of casting best for your requirements. 


UT compan 


12 East 4lst Street, New York 17, N. Y 


Detroit 
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the vacuum is applied, liquid mex 
rises through a feed pipe at an eve, 
increasing rate. Because of the grea 
velocity of the metal, the evacuate 
mold is filled and the metal flows ove, 
into the channels; the height of thes 
channels is such that the metal solid. 
fies in them before it can run out again 
As a result, the stream of liquid 
metal is halted and its kinetic energy 
is suddenly converted into pressure 
It is due to this pressure, which 
rises for an instant to about 100 atm. 
that the remaining spaces in the mold 
are completely filled. As soon as the 
metal in the mold has solidified, the 
mold-holder is disconnected from the 
feed pipe and the molten metal in 
the pipe descends. 

Principal disadvantage is that in. 
terchangeable molds are required 
and this is only practicable for smal 
parts. Using two mold-holders and 
molds alternately, however, a produc. 
tion of about 250 shots per hr. has 
been achieved with this machine 

Lead alloys and zinc alloys contain 
ing aluminum and copper have bee 
successfully cast with this machine 
Attempts to work aluminum alloys 
have been largely unsuccessful because 
of corrosion of the feed pipe in the 
crucible. 


Data on Temperature Properties 
Given for Laminated Plastics 


Extensive data on the mechanic 
properties of laminated plastics « 
different temperatures are presente 
in a paper by John L. Lamb, Isabell 
Albrecht and Benjamin M. Axilro 
published in the Journal of Resear 
of the National Bureau of Standari 
(September). 

Laminates of an. unsaturated pol}: 
ester reinforced with glass fabric a 
of phenolic resin reinforced wi 
asbestos fabric, high-strength pap! 
cotton fabric and rayon fabric wet 
tested in impact, bending, tension 40 
compression at —70, 77 and 200! 

Test results indicate that the 
pact strength of the glass-fabric la 
inate is highest at —70 F and lows 
at 200 F; the impact strengths ° 
cotton- and rayon-fabric laminates 
lowest at —70 F and highest at 2) 
F; and the paper and asbestos-fabr' 
laminates have small changes in © 
pact strength with temperature For 
all materials tested, the flexural, 
sile and compressive strengts 
the moduli of elasticity increase * 
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etal 

ever _70 F and decrease at 200 F, relative 
Breat co the 77 F values. 

lated The test results further indicated 
over chat the flexural properties of plastic 
these laminates at high temperature are not 
dlidi. a function of temperature alone, but 


gain. HN may be affected by further cure of the 
iquid JN resin and loss of moisture content. 
nergy Tests run at room temperature after 





ssure, heating the materials 24 hr. at 200 F 
which HBB indicate that prolonged heating with 
atm, Je consequent loss of moisture and fur- 
mold ther cure of the resin may offset the 
aS. the effect of high temperature alone. The 
d, the Hieffect of high humidity in addition 
m the Metco an elevated temperature, on the 
tal in other hand, may be much different 
from the effect of the high tempera- 
at in Merure alone. A severe loss in flexural 
juired, festrength was noted for two laminates 
small at 150 F and 90% relative humidity. 
'S and 
roduc: 
nr. has 
ine 


yntain- 


« been ae Studies Show Gas Turbine Rotors 
achine HS Can Be Cast at Reasonable Cost 


alloys 
rECAUIS Preliminary studies seem to indi- 
in the cate that cast gas turbine rotors can 


be satisfactorily produced at reason- 

able cost, and with an important 

saving of the forging capacity now 

mployed for this purpose, according 

mo a report issued by the Office of 

echnical Services of the U. S. De- 
erties artment of Commerce. The report 
tics bummarizes three years of investiga- 
ion at the Massachusetts Institute of 


chanica echnology for the Navy’s Bureau 
istics a a! Ships. 
resented The investigation showed that, in 


Isabell meCdition to the relative simplicity of 


Axilrod, BMBD¢ casting process, the high-tempera- 
Research re strength of an alloy is generally 
‘randard preater in cast than in forged state. 
hus, the casting process can be used 
ed pol Mme provide additional strength or to 
ric ani fmeake possible the use of lower alloys. 
ed will Investment casting, one of the 
h pape, me Ocesses utilized in this investiga- 
ric wert On, is particularly suitable for high 
ysion and Mperature alloys for many uses. In 
d 200 FMmpcneral, these castings were rather 
the im Bpoetse-crained. Casting into graphite 
bric lan olds produced fine-grained col- 
nd lowe Mime “Nar castings which generally had 
snoths Mech poorer surfaces than were ob- 
inates at me DCC by precision casting. 
st at 20 Che mplete 54-page report, No. 
stos-fabrt B 98 is available from the Li- 
es in i . Congress, Washington 25, 
ature. Fo - A : $2.50 in microfilm and 
cural, te 0 in photestat form. 
agtls ane 
ncrease # re News on page 128) 
pTHOMMMBANUARY, 1950 











MICROCASTING 
ELIMINATES SPECIAL TOOLING 


ESTIMATED 





Microcast parts are smooth, uniform, sound as cast (actual size). 


SAVING 75% 











Quantity Production of Intricate Parts from 
High-Melting-Point Alloys 


Y using the MICROCAST 
PROCESS to produce this 


alloy steel rocker arm for 
packaging machinery, the manu- 
facturer saved an estimated 75% 
over conventional production 
methods. Microcast can effect re- 
markable savings by eliminating 
the necessity of forging dies, spe- 
cial tooling, drilling, and similar 
operations. 


Metallurgists and design engineers 
will find that with Microcast 
there are many opportunities for 
product improvement. Because 


FREE BOOKLET 
Send for 16-page 
Microcast Booklet. 
Contains many 
“case histories” 
and step-by-step 
explanation of 
Mucrocast Process. 


Microcastings, as cast, are of 
sound structure, dimensionally 
uniform, and to such close toler- 
ances that virtually no machining 
is required, small components of 
intricate shape can now be speci- 
fied in the extremely hard, non- 
machineable, and non-forgeable 
alloys such as stainless steel, tool 
steels, Stellite, and others. Write 
today for complete information. 


MICROCAST DIVISION 
AUSTENAL LABORATORIES, INC. 


224 E. 39th St., New York 16, N. Y., 
or 715 E. 69th Place, Chicago 37, Ill. 
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-FINISHABILITY! 


Gee, ZINC DIE CASTINGS CAN TAKE 
ALL OF THESE FINISHES 


ELECTROPLATIN G cqummmeeee} 


If it’s a beautiful plated finish you are 
after, the die casting should be ZINC. 
The ability of ZINC die castings to 
take all types of <a coat- 
ings easily and economically is one of 
the primary reasons why ZINC gets the 
call over other commonly used die cast- 
ing metals. The ZINC die cast bath- 
room hardware at the right is finished 
with a durable copper-nickel-chromium 
plate. 


SD ANIIC COVATING S smmcnsnsen:namasssammmsmmmed 


Because of the smooth as-cast surfaces 
of ZINC die castings, enamels, lacquers 
or paints are applied with a minimum 
of surface preparation. Such finishes 
can be air-dried or baked, depending 
upon service requirements. See the 
gleaming white enamel coating on the 
ZINC die cast washing machine wring- 
er-head pictured at the right. 


SPECEAL FINI SHE 5 smamemucanumercmmmmuae 


Special finishes for particular protec- 
tive or beautifying effects are frequently 
applied on ZINC die castings. These 
take the form of chemical treatments, 
plastic coatings or decalcomanias. The 
automobile carburetor at the right has 
been Cronak treated—a corrosion-inhib- 
iting chromate coating process devel- 
oped and patented by The New Jersey 
Zinc Company. 


A combination of many advantages—of which finishability is only 
one—make ZINC die castings the most widely used. Every die cast- 
ing company is equipped to make ZINC die castings and will be 


glad to discuss these advantages with you. Or write to us. yh w f 


The New Jersey Zinc Company, 160 Front Street, New York 7, N. Y. Ge24L FOR DIE CASTING ALLOY! 
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Iron and Steel 


obbing Steel. Carpenter Steel Co. Folder 
bn new case-hardening, alloy mold steel for 
bobbed and machined molds which offers 
rood machinability and high strength for 
ong runs. (1) 


tainless Casting Alloy. Cooper Alloy Foun- 
iry Co., 4 pages, illustrated, reprint from 
ATERIALS & METHODS. Properties and 
ses of the molybdenum-bearing, chromium- 
ickel steel casting alloy, CF-8M. (2) 


ow-Alloy Steels. Great Lakes Steel Corp., 
pages, illustrated, No. 1a/13. Composi- 
ion, properties, heat treating and welding 
haracteristics, and specifications of N-A-X 
igh Tensile Steel. (3) 


erforated Metals. The Harrington & King 
erforating Co., 4 pages, illustrated, No. 
a/33. Shows wide variety of standard 
atterns of perforated ferrous and non- 
rrous sheet metal available. Specifications 


sted. (4) 


ow Alloy Steel. Inland Steel Co., 4 pages, 
lustrated, No. la. Properties, advantages 
d applications of Hi-Steel, high-strength 
pw-alloy steel. Also describes Copper-Alloy, 
i‘Namel and 4-Way Floor Plate. (5) 


duction Hardened Bar Steel. Jones & 
aughlin Steel Corp., 8 pages, illustrated, 
0. AD-99. Principal advantages of Elec- 
eat cold finished steel bars, heat treated by 
duction coils. Charts show hardenability 
d mechanical properties. (6) 


old-Finished Steels. Kidd Drawn Steel Co., 
pages, illustrated, No. 1a/17. Describes 
vailable flats and squares, needle bar stock, 
loy steels, carbon tool steels, file steels 
d special shapes. (7) 


lad Steels.’ Lukens Steel Co., 68 pages, il- 
strate’. Compositions, mechanical prop- 
Htlés, corrosion ratings and applications of 
ickel-clad, stainless-clad, Inconel-clad and 
onel-clad steels. (8) 


achin } Malleable Iron. Malleable Foun- 
ets Society, 8 pages, illustrated, reprint. 
€viewc:: previously. Practical information 
n Mach ning rates, based upon a number 
E typical castings, (9) 


‘ Metals. Rigidized Metals Corp., 4 
Ages, trated, No. 1a/25. Characteris- 
S$ Of ‘igidized ferrous and nonferrous 
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exture 


metals, available in strip and sheet, solid 
or perforated. How texturing reduces weight 
and cost by increasing rigidity and strength. 

(10) 


Screw Steel. Joseph T. Ryerson & Son, Inc., 
2 pages. Describes Ledloy, a lead-bearing, 
open-hearth steel that machines from 30 
to 50% faster than the fastest-cutting screw 
steel previously available, and has good 
ductility, strength and case-hardening quali- 
ties. (11) 


Nonferrous Metals 


Forming of Aluminum. Aluminum Co. of 


America, 66 pages, illustrated, No. AD- 
130. Comprehensive descriptions and data 
on blanking and piercing, drawing, drop 
hammer forming, stamping, spinning, etc., 
of aluminum alloys. (12) 


Plated Metals. American Nickeloid Co., 8 
pages, illustrated, No. 1la/4. Physical and 
fabricating properties, advantages and typi- 
cal uses of Nickeloid Metals, consisting of 
steel or nonferrous metals with durable 
electroplated coatings. (13) 


Resistant Casting Alloy. Burgess-Parr Co., 
4 pages, illustrated, No. 105. Physical 
properties and applications of Illium ‘G,” 
a nickel-base, corrosion resistant casting 
alloy. Properties of wrought alloy, Illium 
“R,” also listed. (14) 


Thermostatic Bimetal. W.M. Chace Co., 4 
pages, illustrated, No. 1a/10. Properties of 
Chace thermostatic bimetals, and detailed 
formulae and calculations used in their 
application to temperature responsive de- 
vices. (15) 


Magnesium. Dow Chemical Co. (Magnesium 
Div.), 12 pages, illustrated, No. DM 76D- 
M-549. Physical properties of seven Dow- 
metal alloys; typical applications of sand 
and permanent mold castings, die castings, 
plate, sheet and strip, and extrusions; and 
information on machining, joining, form- 
ing and finishing of magnesium. (16) 
Spring Alloy. Elgin National Watch Co. 
(Industrial Products Div.), 2 pages. Com- 


position and properties of a new cobalt- 
chromium-base spring alloy, Elgiloy, hav- 





To obtain literature appearing on these 
pages, please refer to easy-to-use reply 
card on page 125. 











ing high corrosion resistance, set and fatigue 
resistance, hardness and elasticity. (17) 


Aluminum Alloy. Frontier~Bronze Corp., 4 
pages. Reviewed previously. Composition 
and properties of Frontier 40-E, a non-heat- 
treated aluminum alloy. (18) 


Brass. Mueller Brass Co., 16 pages, illus- 
trated, No. la. Properties, specifications 
and applications of brass forgings, screw 
machine parts, fabricated tubing, rod, bear- 
ing metal, castings and fittings. (19) 


Nonmetallic Materials 


Glass. Corning Glass Works, 12 pages, il- 
lustrated, No. IZ-I(le). Lists eight advan- 
tages offered by Corning Glass in product 
design; physical properties of 15 different 
glasses; and design limits and tolerances 
for sheet, and pressed, blown and drawn 
ware. (20) 


Plastics. E. I. du Pont de Nemours & Co. 
(Inc.), 10 pages, illustrated, No. 1 B/3. 
General descriptions and specific advantages 
and uses of Lucite, Polythene, Nylon, Buta- 
cite, Pyralin, Plastacele and Teflon. (21) 


Resins and Molding Compounds. Durez Plas- 
tics & Chemicals, Inc., 8 pages, illustrated. 
Lists physical properties and applications 
of 23 Durez phenolic molding compounds 
and describes 15 different fields of applica- 
tion for phenolic resins. (22) 


Fabricated Plastic Equipment. Maurice A. 
Knight, 4 pages, illustrated. Physical and 
chemical characteristics of Permanite, a 
group of resins used to mold large pieces 
of chemical processing equipment for cor- 
rosion resistant services. Typical applications 
shown. (23) 


Glass. Kopp Glass, Inc., 4 pages, illustrated, 
No. le/2. Describes this company’s service 
in supplying custom-made glass products 
for industrial use. (24) 


Glass. Libbey-Owens-Ford Glass Co., 8 
pages, illustrated, No. SPD-50. Specifica- 
tions and applications of various types of 
glass suitable for engineering and product 
design. (25) 


Glass. Pittsburgh Plate Glass Co., 4 pages, 
No. le/4. Lists size and weight specifica- 
tions, strengths, colors and finishes of 19 
different glass products, including Carrara 
structural glass, X-ray lead glass and PC 
glass blocks. (26) 


Carbon Parts. Superior Carbon Products, 
Inc., 4 pages, illustrated, No. M-1. Advan- 
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tages of using Super-Graph carbon parts, 
especially designed to fit specific applica- 
tions, such as bearings, valves and seal ring 
assemblies. (27) 


Parts and Forms 


Plastic Moldings. Accurate Molding Co. 
Describes facilities for producing precision 
plastic moldings. Case histories given. 


(28) 


Flexible Plastic Tubing. Alan Plastics Corp. 
Folder on properties and uses of Alanol 
Flexible Tubing made of non-contaminating 
plastic. (29) 


Non-Slip Steel Plate. Alan Wood Stee! Co., 
8 pages, illustrated. Specifications and 
workability characteristics of A. W. Algrip 
abrasive-rolled, steel floor plate, designed 
for non-skid applications in industrial in- 
stallations. (30) 


Stainless Steel Parts. Amplex Manufactur- 
ing Co. (Div. of Chrysler Corp.), 1 page, 


illustrated. Describes bearings, finished 
machine parts and permanent filters made 
from Ojilite stainless steel. (31) 


Nonferrous Plaster Mold Castings. Atlantic 
Casting & Engineering Corp., No. 4. Re- 
viewed previously. Describes production of 
“Atlanticastings” of copper-base and alumi- 
num alloys, poured in plaster molds to 
tolerances of +0.005 in. (32) 


Steel Tubing. Bundy Tubing Co., 20 pages, 
illustrated. Mechanical and corrosion prop- 
erties, fabricating and finishing characteris- 
tics, specifications and typical fabricated 
parts of Bundyweld double-walled, copper- 
coated steel tubing. (33) 


Rubber Parts. Continental Rubber Works, 
4 pages, illustrated, No. Ic/1. Description 
of molded, extruded, and die and lathe cut 
parts of rubber manufactured by this com- 
pany. Specification check list included. 
(34) 
Moldings and Shapes. Dahlstrom Metallic 
Door Co., 4 pages, illustrated, No. 1a/32. 
Pictures variety of pressed or rolled shapes 
which can be furnished in any common 
metal, plus welded steel tubing. Specifica- 
tions included. (35) 


Metal Stampings. Dayton Rogers Manu- 
facturing Corp., 8 pages, illustrated. De- 
scribes service which provides duplicate 
die-cut stampings in small lots for industry. 
Lists size limitations, materials available 
and several case histories. (36) 


Die Castings. Doehler-Jarvis Corp., 4 pages, 
illustrated. Advantages of the die-cast alu- 
minum automobile door panel developed by 
this company. Discusses possible future 
applications of large die castings. (37) 


Forgings. Drop Forging Assn., 60 pages, 
’ illustrated. Describes metal quality as de- 
veloped in forgings formed in closed im- 
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pression dies. Production techniques and 
economic advantages of forging given. 


(38) 


Gray Iron Castincs. Eaton Manufacturing 
Co., 18 pages, illustrated. Describes this 
company’s facilities for producing perma- 
nent-mold gray iron castings. Lists physical 
properties and shows typical parts manu- 
factured. (39) 


Nonferrous Castings. Eclipse-Pioneer Div. 
Foundries. Describes modern techniques 
and equipment used in producing sand, 
permanent mold and die castings, and pre- 
cision plaster mold castings of magnesium, 
aluminum and bronze. (40) 


Molded Products. Garlock Packing Co., 4 
pages, illustrated, No. 4j. Shows range 
of Garlock products, including mechanical 
packings, gaskets, oil seals and mechanical 
molded products, and their applications in 
resisting heat, pressure and chemicals. (41) 


Steel Tubes. Globe Steel Tubes Co., 8 
pages, illustrated, No. 1a/12. Specifications 
and tolerances for this company’s seamless 
and Gloweld-welded tube and pipe of car- 
bon, alloy and stainless steel, and of Globe- 
iron. (42) 


Precision Castings. Gray-Syracuse, Inc., 4 
pages, illustrated. Reviewed previously. 
Shows various small parts precision-cast of 
brass, bronze, beryllium, copper, and car- 
bon, stainless, tool and high-temperature 
steels. (43) 


Helical Compression Springs. Instrument 
Specialties Co., Inc., 2 pages, illustrated. 
How to obtain an “engineer’s assortment” 
of 100 beryllium copper helical compres- 
sion springs that will save time and money 
in development work. (44) 


Centrifugal Castings. Janney Cylinder Co., 
4 pages, illustrated. Composition and 
properties of this company’s stainless steel 
centrifugal castings. Shows typical parts 
finish-machined from castings. (45) 


Gray lron Castings. Meehanite Metal Corp., 
8 pages, illustrated, No. 30. Reviewed pre- 
viously. One of a series of bulletins de- 
scribing current uses of Meehanite castings. 

(46) 


Gaskets. Metallo Gasket Co., 4 pages, il- 
lustrated, No. 4j. Shows ten different types 
of gaskets which are metallic, metal-con- 
taining or metal-enclosed. Available metals 
and pressure and temperature limits for 
gaskets listed. (47) 


Investment Castings. Microcast Div. (of 
Austenal Laboratories, Inc.), 2 pages, il- 
lustrated. Shows typical parts made of 
high-temperature, difficult-to-machine alloys 
by precision investment casting. (48) 


Bearings and Bushings. Morganite, Inc., 8 
pages, illustrated, No. 1f. Specifications of 
various types of carbon bearings and bush- 
ings. Also lists properties and general 
characteristics of the six different series of 
Morganite carbon products. (49) 





be fap Steel Tubing. Ohio Seamless Ty, 


Woven Wire Parts. Newark Wire (joj 
Co., 4 pages, illustrated. Describes a diy, 
sified line of metallic wire cloth, screen any 
woven wire products, produced in any cop, 
mercial size, in all weaves and from , 
malleable metals. (50 









o., 40 pages, illustrated, No. E-4. (op, 
prehensive handbook on manutacturig, 
methods, specifications, tolerances, prope, 
ties and ordering of electric  resistang 
welded steel tubing. (5j 


Die Castings. Parker White Meta! Co, ; 
pages, illustrated. Reviewed previoy;) 
Properties, advantages and case histories y 
aluminum, zinc and brass Parker die cy, 
ings. Company's 16-point plan of prody. 
tion control explained. (5) 


Spun Shapes. Phoenix Products Co. (Mey) 
Spinning Div.), 4 pages, illustrated. 
scribes Phoenixspun method for producig 
spherical and extra deep-drawn contours i 
various diameters, and in hard metals y 
to +g-in. thickness. (53 


Forgings. Pittsburgh Forgings Co. (ap) 
Greenville Steel Car Co., subsidiary), 
pages, illustrated. Shows manufacturiy 
facilities and typical products, including 
freight cars, farm implements and a varien 
of steel forgings. (54 





Small Tubing. Precision Tube Co., Inc, 
pages, illustrated, No. 100-G2A. Discuss 
shapes, sizes, materials, tempers, toleranc 
and finishes in which this company’s smi 
seamless tubing can be produced. (55 


Welded Tubing. Republic Steel Corp. (Sted 
& Tubes Div.), 8 pages, illustrated, No 
la/19. Advantages offered product & 
signer by Electrunite electric-welded me 
chanical and pressure tubing. Propett 
listed and 12 case histories described. (5¢ 


Steel Castings. Unitcast Corp., illustrat 
No. 249-S. Folder showing some of thi 
company’s facilities and explaining contr 
procedures used in producing Unitcasting 
high-quality electric steel castings. )/ 








Coatings and Finishes 








Phosphate Coating. American Chem 
Paint Co., 4 pages, illustrated, No. 41lA 
Describes applications of Duridizing, ! 
cleaning and phosphate coating process 
steel and cleaning process for nontferrol 
metals. (58 














Rust Remover. Diversey Corp., 1 page, illi' 
trated. Reviewed previously. Five adv" 
tages of using Everite to remove rust, hel 
scale, hard water scale and discoloratii 
from metal surfaces. (7 


4 


White Ename!. Hilo Varnish Corp., No.“ 
Sheet on -characteristics and use of N 
Syntol, a new, low heat-short bake, | 

synthetic white enamel which has modetit 
toughness and good durability. (Ov 


White Enamel. Maas & Waldscein “ 
Describes Codur, a gloss white bakit 
enamel. (0) 


Metallizing. Metallizing Engineer C 
Reviews 


Inc., 8 pages, illustrated, No. 62. 1 
previously. Describes a variety of iron ™ 
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it’s fully electronic 
..- to hold weld quality up...costs down! 





e control of a resistance welding machine is a gruel- 

ig job made easy by the new Westinghouse Control. 

hes r example, it calls for the making and breaking of 
Chemid NB amperage circuits with machine gun frequency. 


No. 410i h weld depends on many timing functions, which 
idizing, “Hiimust be achieved with repetitive accuracy. 

process iV . : ; 
nonferroifm2 the new Westinghouse Resistance Welding Con- 


(58 | this big job is handled by tireless electronic tubes. 








page, illu MMMe result is a design in which virtually all moving 
Atte: tts have been eliminated. This gives you important 
scolorat antages on the welding assembly line. Better assem- 
() MY quality, for one thing, because complete electronic 
p., No. sMmmuencing assures a degree of precision unattainable 
m1 “ ie mechanical or only partially electronic controls. 
; modetitffimmO” Spot-welded parts, for example, rhythmic timing 
(60 duces welds that are strong and evenly spaced 
jstein OMG the desired uniformity is easily attained since the 
it a ‘rator doesn’t have to fight the gun. 
ering © 
Reviews 
yf iron ao 


Consistently good weld quality means fewer rejects 
... more output, for less. Easing the operator’s job also 
steps up weld production by permitting faster handling 
of the work. 

Get the complete story on this new cost-saving 
control in booklet B-4309. Address Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 30, 
J-21536 


Pennsylvania. 
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STAINLESS 


STEEL 
FASTENERS 


Made right... 
Priced right . 
by specialists in stainless! 


See Allmetal first for stock ship- 

ments of stainless machine, set, 
self-tapping, wood screws, nuts, bolts, 

pins, washers, rivets, including Govern- 
ment and “AN” specs. Prompt delivery 
on various types of Phillips Recessed Head 
Screws and specials, too. 
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CERIUM 


The most complete collection of current 
information about CERIUM’s influence on 
ferrous and non-ferrous metals. 


Ask us for your 
copy of the 
“Cerium Data 


File”. 


CERIVM Dots File 


The Sounce for Facts about Cerium 


CERIUM METALS Corporation 


Pioneer and Largest Produce 


Cerium and Cerium Alloys a» 
153 WAVERLY PLACE « NEW YORK 14. N. Y. sey 
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Engineers 


R. J. Leckrone has joined Mackiny 
Hemphill Co. as chief engineer, where 
will direct the company’s engineering 
rolling mill equipment and assist in 4 
machinery sales program. 


Stoody Co. has announced the proma 
of Charles E. Rogers to sales metallurgy 
For the past three years Mr. Rogers | 
been in charge of the Metallurgical Labq 
tory. An addition to the Stoody staff 
of Paul Irish as plant metallurgist. He 
supervise the production of Stoody’s 
facing alloys. 


The Electro Chemical Supply & fn 
neering Co. has appointed Fred G. Bi 
director of Engineering and Design. } 
Baker formerly was a member of the fy 
neering Dept. of the E. I. du Pont 
Nemours & Co., Inc. 


Morse G. Dial, secretary and vice pr 
dent, was recently elected a director 
Union Carbide & Carbon Corp. Ker 
H. Hannan, assistant secretary and treasit 
succeeds Mr. Dial as secretary. 


Tungsten Alloy Manufacturing Co, 
has appointed Harry C. Gross chief ches 
and metallurgist. Under this new arti 
ment the company acquired the G. & 
Laboratories, specialists in metallury 
analysis of powdered metals, and form 
owned and operated by Mr. Gross. 
Tarkan will assist Mr. Gross in the expae 
company operations. 


Seven executives of the General Ele 
Co.’s Apparatus Dept. have been name 
new positions. They include Neil ( 
Jr., from manager of manufacturing 0! 
ministrative assistant to the general # 
ager; Ernest E. Johnson, from manage! 
engineering to manager of enginectil} 
Large Apparatus Divs.; Carl A. Salmon 
from manager of the Aircraft Gas Tul 
Divs. to manager of manufactu: : 
Apparatus Divs.; Byron A. Ca 
sistant to manager of engineerit 
ger of engineering—Small Appa 
Frank T. Lewis, from managet 

Aeronautic & Ordnai 
Divs. to manager of manufactu: 
Apparatus Divs.; Clarence H. | 
assistant manager of manufact 
sistant to the general manager; 

La Pierre, from assistant manag‘ 
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) *For added protection against abrasion, humidity 






“SHINING EXAMPLE” OF A 


UNICHROME DIP FINISH on ZINC PLATE 


adds chromium-like appearance, multiplies the 





protection — for only a fraction of a cent per sq. ft.! 


This refrigerator shelf shows what you can do for 
greater economy in your production. If any wire 
product needs an attractive finish as well as a serv- 
iceable one, it’s a refrigerator shelf. Significantly, 
many of today’s well-known manufacturers have 
shelves zinc plated and finished in Unichrome Clear 
Dip.* For not only is such a finish outstanding in 
rust-resistance and brilliance, but it also pares costs 
without impairing quality! 

Unichrome Clear Dip is a chemical treatment 
which produces an inactive coating which is integral 
with the zinc. The bluish-bright cast imparted is the 
image of chromium — and what’s more, it stays that 
way! 

With costs now under close scrutiny, take a tip 
from the many companies now using Unichrome 
Clear Dip to “dress up” wire products — check the 
quality of this finish and compare the costs. It will 
pay you. Write us for more data. 


and food chemicals to which refrigerator shelves 
are subjected, some manufacturers are now using 
Unichrome Baking Synthetics over the Clear Dip 
Finish. The Clear Dip Finish needs no priming. 


yst-Cutting Finish for Wire! 
































Trade Mark 


PRO°SSSES AND MATERIALS FOR SURFACES THAT SURVIVE 
‘NITED CHROMIUM, INCORPORATED 


d St., New York 17, N.Y. «© Ferndale Sta., Detroit 20, Mich. « Waterbury 90, Conn. 
Chicago 4, Ill. * Los Angeles 13, Cal. 
In Canada: United Chromium Limited, Toronto, Ont. 


NUAKY, 1950 
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WHY GUESS THE 
TEMPERATURE 
.»» When you can SEE it! 


PYRO 


Radiation 


Pyrometer 


Tells 


wires or accessories needed! 


spot temperatures instantly in 
heat-treating furnaces, kilns forgings 
and fire boxes. No yovden se Te ee: lead 


mpera- 


ture indicated on direct-reading dial at 
a press of the button. Any operator can 
use it. Two double-ranges for all plant 
needs. Write for FREE Catalog No. 100. 


PYRO 


Optical 


Pyrometer 


Determines temperatures 
of minute spots, fast- 
moving objects and 
smallest streams —at a 
glance! No 
charts or 
needed. Easy to use— 
weighs only 3 Ibs. Spe- 
cial types available to 
show true spout and pour- 
ing temps. of molten fer- 
rous metal measured in 
open. Five temp. ranges. 
Write for FREE Catalog 
No. 80. 


correction 
accessories 

















EIGHT INSTRUMENTS ALL IN ONE 


The 


NEW PYRO Surface Pyrometér 


handles all surface temperature mea- 
suring jobs. 
couples; all interchangeable in seconds 
no recalibration or adjustment. 


with 

















Has 8 types of thermo- 


Automatic cold end 
compensator, shock, 
moisture and dust 
proof. Accurate, big 
4%,” indicator. Avail- 
able in 5 temperature 
ranges. Get FREE Cat- 
alogue No. 160. 


BETTER 
TEMPERATURE 
CONTROL FOR 
NON-FERROUS 

FOUNDRIES 


The Pyro Immersion 
Pyrometer is shock 
proof, moisture proof, 
dust proof, immune to 
magnetic influences. 
Shielded steel housing. 
Instantly interchange- 
able thermocouples 
without adjustment or 
recalibration. Large 4” 
scale. Equipped with 
exclusive Lock Swivel. 
Ranges 0-1500 and 0- 
2500 F. Get FREE Cat- 
alogue No. 150. 


THE PYROMETER INSTRUMENT CO. 


New Plant & Laboratory 


BERGENFIELD 27, NEW JERSEY 


Manufacturers of Pyro Optical, Radiation 





Immersion and Surface Pyrometers 


for over 25 years. 
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Gas Turbine Divs. to manager of the same 
division. One other appointment by G.E. 
concerns its Aeronautic & Ordnance Systems 
Divs., where F. B. Law, formerly assistant 
to the manager, succeeded Mr. Lewis as 
manager of manufacturing. 


American Brake Shoe Co. has appointed 
Harry C. Platt, previously works manager, 
to the position of vice president of its 
Engineered Castings Div. and Wéilliam H. 
Starbuck, formerly assistant general sales 
manager, to the office of vice president of 
its Kellogg Div. 


Noble E. Hamilton is now associated 
with National Research Corp., where he 
will engage in research in the application 
of high vacuum to high temperature alloys. 
Until he joined National Research, Mr. 
Hamilton conducted metallurgical research 


at the Massachusetts Institute of Technology. | 


Another addition to the staff is Vincent C. 
Hall, Jr., who will be connected with the 
Applied Physics’ Dept. of National. 


The Westinghouse Electric Corp. has ap- 
pointed J. O. Clevenger as manager of its 
Welding Dept. He was formerly manager 
of agency and specialty sales for the com- 
pany’s Southeastern District. Another an- 
nouncement by Westinghouse is the election 
of Marvin W. Smith as a director. Before 
becoming president of the Baldwin Loco- 
motive Works, Mr. Smith had been em- 
ployed by Westinghouse for 33 years. 


The American Car & Foundry Co. has 
promoted W. E. Lunger to the position of 


assistant vice president in charge of produc- | 


tion, with headquarters in New York City. 
J. E. Koontz succeeds Mr. Lunger as district 
manager of A.C.F.’s Huntington, W. Va. 
plant. 


Metal & Thermit Corp. has appointed 
Bernard W. Weber manager of its detinning 
and electrode manufacturing plant at East 
Chicago, Ind. Mr. Weber formerly was 
manager of the Seattle plant of the Ameri- 
can Can Co. W. S. Leinbardt, previously 
general superintendent of Metal & Thermit’s 
East Chicago plant, is now technical assis- 
tant to the vice president of production, 
with headquarters in New York City. 


Acme Steel Co. has elected Chester M. 
MacChesney, executive vice president, as 
chairman of the board, to fill the vacancy 
caused by the sudden passing of Charles S. 
Traer. Mr. MacChesney has been associated 
with Acme for 33 years. 


John Kosmos has joined the staff of the 


Chemical Corp. as technical service man, | 


and will head the company’s new laboratory. 


Non-Ferrous Perma Mold, Inc. has named 
G. K. Eggleston vice president in charge of 
manufacturing and §. E. Gregory general 








i" @ a 
“Oakite's 
new method 
for cleaning brass 
and copper before 


nickel and chrome 
plating is tops!” 





From Connecticut to California, 
electroplaters are enthusiastic 
about the NEW Oakite brass- 
cleaning method that gives good 
protection against tarnish along 
with effective removal of oils and 
buffing compounds. Here are a 
few comments: 

Wonderful cleaner for brass 
. . » Results have been excel- 
lent... Nota single reject on 
brass and copper work in two 
months . . . Good cleaning 
combination .. . All parts 
plate perfectly . . . Worth its 
weight in gold . .. No discern- 
ible tarnish during anodic 
cleaning . .. Rejects at lowest 
point ever . . . Nickel plate 
extremely adherent, very 
bright and lustrous. . . Get- 
ting excellent results in auto- 
matic plating machine... 15 
to 20 seconds reverse did per- 
fect job . . . Much brighter 
plating, much better ad- 
hesion . . . Could not detect 
any tarnish... 


“OEE Write today to 


Oakite Products, Inc. 34E 
Thames St., New York 6, N. Y., 
for full information, 


SPECIALIZED INDUSTRIAL CL EANING 
MATERIALS - METHODS - SERVICE § 
a 





Technical Service Representatives cated 
Principal Cities of United States and Carel 


MATERIALS & METHO! 
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All modern heat treatments including 4 
nia, lean hardening, without scale or decarbu- ; 
“an ization, gas carburizing and dry (gas) ; 
we yaniding of steel parts are accomplished in : q 
long he gas-tight, heat-resisting alloy muffle. : 4 
and E ‘ 
8 The ‘Surface’ Two Stage Multiple In- . 2 


jection Burner equipment does not require 


























Fase ir under pressure and provides uniform 

* mperature distribution throughout the 

ewe uffle heating chamber. Maximum heat- fh 

ning g efficiency is assured. - 

i The hydraulically operated top cover op 

ern- acilitates the vertical lift type of work — 

odic andling which is popular in modern 

“ aterials handling systems 

plate ; . 

a pi or industrial plants. 

very 

Get- The Atmotrol Furnace 

Wr" ideal for small parts heat 

oet- reatment. Work is loaded 

shter a basket through which 

ad- he atmosphere gases are 

etect . . 
ecirculated by a high 1 Hydraulically Operated Lift Cover 
pacity fan, 2 Gas Tight Vertical Alloy Muffle 






































3 Materials Charge Basket 
, (6 4 High Capacity Fan 

348 FRE © 2 
E! § Atmosphere Gas Inlet 


6 Two-Stage, Multiple Injection Burners 
Write for Specification MV-49 a 
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A Little Does a Lot 


GCC CERIUM METAL (Mischmetal) 
added in small quantities to many Ferrous 
and Non-Ferrous Metals improves the 
metallurgical and mechanical properties of 
the end products. 


Discover how a little does a lot by 
writing for our informative bulletins. 


GENERAL CERIUM CO. 


EDGEWATER, NEW JERSEY 




















INDUCTION 
FURNACES 


Melting 
mlcrelilare| 


AJAX ELECTROTHERMIC CORPORATION 


TRENTON 5. NEW JER® 





sales manager of the corporation. Mr; 
gleston formerly was vice presiden 
engineering for the Barnes Manufa 
Co. Mr. Gregory comes directly from 
don, England, where he was associated y 
the Non-Ferrous Die Casting Co., Lid 
London. 


Detrex Corp. has just elected Robey 
Murray a director of the corporation, 
is executive vice president and direc 
Hooker Electrochemical Co., vice presid 
and director of Hooker-Detrex, Inc., anf 
director of the Power City Trust Co. 


. 
uf 


Sherman M. Goble has joined Feder 
Metals Div. of American Smelting & Re 
ing Co. as manager of its new Plating 
Electrochemical Dept. Mr. Goble, who 
been connected with the Lea Manufacmua 


Co., will make his headquarters in \ 
York City 


Brown-Hutchinson Iron Works has ela 
Raymond J]. Shillum a member of 
Board of Directors and promoted him 
the position of vice president in charg 
sales. Mr. Shillum had been sales mang 
of the company’s Alloy Sales Div. 


Glenn H. Edgecomb has joined the 
of Jack & Heintz Precision Industries, k 
as works manager. He was formerly wil 
manager of Holtzer-Cabot Electric CG. 


The Hanson-Van Winkle-Munning 
has advanced two members of its Labonit 
staff. Dr. D. Gardner Foulke was ti 
chief chemist in charge of analysis 
customer service. For the past three ft 
Dr. Foulke was process electrochemist, 
he will continue to be responsible 
H-VW-M’s special processes. Thom 
Menzel, analytical chemist, was promi 
to the position of plating chemist, and 
be in charge of the company’s new pil 
laboratory. 


Robert W~ Persons has been advall 
to the position of product sales manage 
the Drill Steel Div. of Crucible Steel G@ 
America. Mr. Persons will make his® 
quarters in New York City. 


The International Nickel Co. of Gi 
Led. has elected R. Ewart Stavert a di 
of the company. Mr. Stavert is presidetl 
the Consolidated Mining & Sme ing @ 
Canada, Ltd. 

The appointment of Stwar Smith 
product manager of Aluminu Sheet 
Plate Sales was announced by Rea 
Metals Co. Mr. Smith, who had ® 
manager of aircraft sales for Reynolds 
make his headquarters in Louisville, Ky 





Ernest Richardson, retired p sident 
co-founder of the Ingram-Riche ‘4s0# 
ufacturing Co., died recently. }'*. Rid 
son was also vice president of ‘% Ing? 
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BURLING 


TEMPERATURE 
LIMIT SWITCHES 





SE NO LIQUIDS . . . NO GASES 





MODEL H 
Approved by Factory 
Mutual Laboratories 


Literature 
on 
Request 






Improved High Temperature Safety Switch. 
Available with switch normally closed for cut- 
ting off heat, stopping fan, closing valve— | 
with switch normally open for lighting lamp or | 
ringing bell—with single pole double throw 





switch . . . breaks heating circuit while closing | 
alarm circuit. 
@ Accurate, Rugged, Dependable 
@ Corrosion and heat resisting tube 
Dial Pointer for easy setting inside case 
Locking screw locks temperature setting. _ 
Terminal plate has large screw terminals 
Snap-action Micro-Switch eliminates contact 
troubles 
@ Range minus 100° to 1400° F. 

Adjustable range 200 degrees 
@ Dimensions—5¥%” x 134" x 3” 








MODEL V-I 


For lower temperature 
range from 0-300°F. 
Available for minimum 
of —100° to maximum 
of 600°F. Usual ad- 
justable range 50-150°, 
operating differential 
may be as small as +'% or as large as 
+5°. Adjustable by screw and dial inside | | 
case. (Sizes 234" diameter X 44” high.) 





MODEL D 


Adjustable 
200-500°F. Tem- 
perature range 
0-1400°F. For use 
where temperature 
must be changed to 
suit operating conditions. Turn outside 
knob to change temperature setting. (Sizes 
5% x 2% x 2%4".) 


Instruments also Built to Specifications 


range 





Making Precision Controls for Over 12 Years 








BURLING INSTRUMENT CO. | 


Springfield Ave. at Livingston St. 
Newark, W. J. 





Richardson Manufacturing Co. of Indiana, 
Inc. 


The death of Carter Stanard Cole has 
been announced by the American Society 
for Testing Materials. Mr. Cole had been 
an assistant technical secretary for the 
Society. 


Companies 


The Permanente Metals Corp., Oakland, 
Calif., has changed its corporate name to 
Kaiser Aluminum & Chemical Corp., in 


| order to achieve a closer identification with 


its principal products—Kaiser Aluminum 
and Chemicals. In addition, the corpora- 
tion’s wholly-owned sales subsidiary, Per- 
manente Products Co., has been re-named 
Kaiser Aluminum & Chemical Sales, Inc. 


The formation of a new division, entitled 
Engineering Projects, has been announced 
by the Electronic Engineering Corp., Lynd- 
hurst, N. J. This addition is a consulting 
service unit, and will operate at no cost to 
prospective clients. 


The Electro Chemical Supply & Engi- 
neering Co. has moved its offices from Paoli, 
Pa., to its new office and plant at 750 Broad 
St., Emmaus, Pa. 


Organization of a new advanced engi- 
neering department has been announced by 
the Panelyte Div. of St. Regis Paper Co., 
New York 17. This department will be 
responsible for forward planning and devel- 
opment of new laminated plastics materials 
and products manufactured by Panelyte. 


| Robert W. Barber will head the new divi- 


sion, and George E. Vybiral succeeds Mr. 
Barber as chief engineer of the Panelyte 


| Div. 


A new laboratory, complete with modern 


| equipment for research and testing in the 
| metal finishing field, has recently been added 


by the Chemical Corp., Springfield, Mass. 


Construction of extensive new steel and 
pipemaking facilities in Lorain, Ohio, has 


| been virtually completed by the National 
| Tube Co. The new steel-making facilities 


alone will boost National Tube’s rated out- 
put at Lorain to approximately 2,250,000 
tons annually. 


The Industrial Dw. of the 


Chemicals 


American Cyanamid Co. has installed new 


production facilities for carburizing and 
heat treating compounds at its Kalamazoo, 
Mich., plant. The company will continue 
to manufacture some of these compounds 
at its Warners plant in Linden, N. J., but 
has added the new facilities in order to give 
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Wise Economy Plan 
for coals reductions 





SUGGESTIONS BY THE D. A. STUART Ol1 CO. 


NOT just another spot check 
“oil survey”, the Stuart plat 
is a scientific ap- 
praisal of a plant’s 
over-all cutting 
fluid needs. Ask 


] 
y 
for details. 
p.A. Stuart [Jil c 


2745 S. Troy St., Chicago 23, ll 


0,0 
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CuT COSTS WITH TESTED BRAZING TRAYS 


If you have experienced bad scaling, broken 
wires, cracked corners, wire growth or too- 
early disintegration of brazing trays, we 
believe the following tests will be of great 
interest. A large manufacturer, in coopera- 
tion with Rolock engineers, made a detailed 
study of copper brazing tray design and 
materials. Six styles of baskets (4 different 
materials, 2 different mesh specifications ) 
were exposed to electrically heated furnace 
temperature of 2050° F. 


Result: Rolock %” x 1/16” flat wire Inconel 
trays, with riveted “U” binding corner con- 


struction, have been standardized by the 
manufacturer. They gave 3 times the service 
life of the other specifications. 


We show above Rolock Brazing Trays... 
all with flat wire mesh. The “winner” is 
Style 1A. Style 1 is light in weight.. no top 
bar, but strengthened with corner angle. 
Style 2 has top ring for extra strength. 


Rolock will design and build your Brazing 
Trays for your specific needs...give you 
longer service life, at lower costs...and a 
better job. Details and Catalog on request. 


t 
yices i: PHILADELPHIA * CLEVELAND * DETROIT * HOUSTON * INDIANAPOLIS * CHICAGO * ST. LOUIS * LOS ANGELES * MINNEAPOLIS 


ROLOCK INC. 1282 KINGS HIGHWAY, FAIRFIELD, CONN. 


for better work 
Easier Operation, Lower Cost 











Aircomatic welding process Ups | 
production of home heater units 
71%... cuts manufacturing costs 


THE STEW ART-W ARNER CORPO- 
RATION, South Wind Division, 
Indianapolis, Indiana, had a problem 
joining the upper and lower halves of 
its “Safe-Air Gas Home Heater”. 
Established methods—bolting, or con- 
ventional arc welding were inadequate 
for today’s production demands. 


D. P. Carey, Airco Technical Sales 
Representative, was called in. He sug- 
gested the completely new, high speed, 
inert gas-shielded metal arc method of 
welding stainless steels, aluminum and 
other hard-to-weld metals . . . the 
Aircomatic Process. Two heaters were 
shipped to the Airco laboratory for test 
welding. The test was 100% successful, 
and the company immediately ordered 


Aircomatic equipment and put it to 
work on a production-line basis. 

As a result, former production of 
7 units per hour has been increased to 
12 units per hour . . . with an accom- 
panying reduction in production costs. 

If you want more information about 
Airco’s Aircomatic Welding Process, 
write your nearest Airco office for copies 
of forms ADR-53 and ADC-661. 


TECHNICAL SALES SERVICE— ANOTHER AIRCO PLUS-VALUE FOR CUSTOMERS 


=) 
AIRCO 
J) SS, 


Air REDUCTION 


Offices in Principal Cities 


Headquarters for Oxygen, Acetylene and Other Gases... Calcium Carbide...Gas Cutting Machines... Gas 
Welding Apparatus and Supplies ... Arc Welders, Electrodes and Accessories 
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News of, 


ENGINEERS 
COMPANIES 
SOCIETIES 


efficient service to customers in the \\y 
west. 


Two large industrial plants have by, 
acquired by Pittsburgh Mill Steel Co., |, 
New York City. Both plants—one loc 
in Philadelphia, Pa., the other in Baltim 
Md.—were purchased from the Gene 
Services Administration. 


A new manufacturing plant has | 
established in the former maintenance » 
of the wartime Arkansas Ordinance Wy 
at Jacksonville, Ark., by the Parker Wj 
Metal Co., Erie, Pa. This acquisition, wo 
known as the Southwest Die Casting ( 
will produce fabricated and finished me 
from Arkansas aluminum. It will be unk 
the supervision of A. E. Backus, vice px 
dent of Parker. 


Carboloy Co., Inc., Detroit Mich 
just issued a new kit of six educatio 
slidefilms, covering carbide single 
tool practice, and six booklets, whic 
tain sections from the Carboloy tool manu 
covering and supplementing 
presented in the films. An additional boot 
gives detailed instructions on how | 
obtain best results when using the sil 
films for group instruction. Price of ¢ 
complete kit—six slidefilms and 
booklets—is $15.00. Extra copies « 
booklets are available at 10c each 


Societies and Schools 


The American Institute of Minin 
Metallurgical Engineers elected Donal 
McLaughlin president of the Society for’ 
year of 1950. Mr. McLaughlin, presit 
of the Homestake Mining Co., will form 
assume his duties at the annual meetit! 
the AIME, to be held Feb. 12-16, 195 
New York City. Two vice presidents’ 
were elected. They are: Andrew Fiet 
president of St. Joseph Lead Co.; and Rot 
W. Thomas, general manager of the Ne" 
Consolidated Copper Corp. 


An exposition of modern anal! 
equipment will be featured at the Pittsb! 
Conference on Analytical Che 
Applied Spectroscopy, which w 
in Pittsburgh, Pa., on Feb. 15 
The meeting is sponsored joit 
Analytical Div. of the Pittsbu 
of the American Chemical Soci 
Spectroscopy Society of Pittsbur: 


During the annual meeting of the ! 
ing Research Council, Dr. C. \. A® 
who has been serving as chairman ©! 
Council since its inception, w2s ™ 
honorary chairman. H. C. Boa: ima * 
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OPPER ALLOY BULLETIN 


ORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 














| Each Month by BRIDGEPORT BRASS company “BAdgepyet Headquarters for BRASS, BRONZE and COPPER 
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Free-cutting brass rod is most com- 
only used for the manufacture of 
rew machine items. Bridgeport’s 
edrite, containing 61% copper, 3.4% 
»ad and the remainder zinc, has a ma- 
inability rating of 100. Other copper- 
ase alloys are compared to free cut- 
ng brass rod for machinability rating. 
Lead decreases ductility, thereby 
ausing the chip to break up rapidly 
ith a sharp reduction in heat-produc- 
hg friction. These characteristics per- 
hit higher speeds and the use of a 
ghter cutting compound which pro- 
uces greater cooling. 
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tool manu Cutting Tools 

zs mater 

Despite the greater speeds and 
bnger life possible with tungsten car- 


de tools, high-speed tools give such 


onal book 
n how 
u the slid 


rice of atisfactory service on this alloy that 
and’ s hey are used widely in screw machine 
pies of a 


ants. Intricate forming tools are 
hereby produced at lower original 
dst. This is helpful on short runs. 


Speeds and Feeds 


Normal turning speeds with high- 
beed tools for free-cutting rod are be- 
ols meen 300-700 surface feet per minute 
ith a roughing feed in the neighbor- 


ach 


Manin: 








Methods of Machining 
Free-Cutting Brass Rod 


hood of 0.006” to 0.020”. With carbide 
cutters, speeds up to 1000 fpm are at- 
tained with feeds of 0.005-0.025”. 

The low ductility of the metal per- 
mits minimum rake and clearance an- 
gles on the tool which gives greater 
support to the cutting edge. 


TURNING TOOL NOMENCLATURE 


END 
CUTTING 
EDGE 
ANGLE, SIDE CUTTING 
—= '™ EDGE ANGLE 


SIDE RAKE ANGLE BACK RAKE ANGLE 
¥ 





ms 

















SIDE >| x > ke WORKING 
RELIEF ANGLE RELIEF ANGLE 


High speeds are also possible in 
drilling and tapping, which means that 
there is no necessity for reducing 
speeds for these operations, with the 
subsequent loss in output. 

Drills normally are flattened on the 

















1 Donald! 

“ety fort 
ee TURNING DATA 
im, presic se P 
«Fe Tool Grinding Speeds and Feeds for Turning Coolant 
| meeting Oe sash 
-16, 195 Me . elief Angles Rake Angles Surface Roughing Finishing 

. es Degrees Degrees Speed Feed Feed 
residents a ability Side Working Back Side Ft. per Min. 
rew Fietit — 
as and Rove HS Stee 0-5 6 0 0-3 300-700 0.006-0.020 0.003-0.015 Light 
yf the New B Tool Mineral or 
Soluble Oil 

“ analyt Carbide 4-6 4-6 0 2-6 500-1000  0.015-0.025 0.005-0.015 
he Pittsbut Tipped 
hemistty | Tool 
Ww | be he 
15-17, 
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STRIP - ROD 


cutting edge to prevent hogging in by 
reducing the rake to zero. The rake an- 





DRILLING DATA 








Clearance Drill Point Cutting Speed 
Angle Angle Edge Feet 
9 atte “ag Per Min. 
12°-15° 118° Flatten to 200-500 
0° Rake 
REAMING DATA 
Back Rake Clearance Land Speed 
0° 6°-8° 5°-10° 100-200 
TAPPING DATA 
Rake Chamfer Coolant 
20-40 10°-15° Soluble Oil, 
Two or Light Mineral 
Three Threads dil 


gles on taps should also be held to a 
minimum. 
Coolant-Lubricant 


For a coolant-lubricant either a light 
mineral oil or soluble oil in the ratio of 
25 parts water to 1 of oil is satisfactory. 
At high speeds, however, it is impor- 
tant that the stream or streams of cut- 
ting compounds do not splash off work 
and tools. Normally the outlets are 
fish-tailed to spread the coolant and 
also reduce the pressure at the nozzle. 

Where considerable threading or 
tapping is involved, low mineral oils 
are generally used although the solu- 
ble oil solution can be enriched by re- 
ducing the proportions of water to oil. 


Cold-Working Operations 


Cold swaging or other cold working 
operations cannot be carried out to any 
great degree on this highly-leaded ma- 
terial. For this reason Ledrite 2 has 
been developed. There is 63% copper, 
1.8% lead and the remainder zinc in 
this alloy. Operations such as roll 
threading, knurling, forming and ex- 
panding can be carried out on this al- 
loy yet the machinability rating is high. 

Bridgeport rod has many other fine 
features—accurate gauge, fine surface, 
uniformly excellent quality. When a 
special problem presents itself, consult 
our Laboratory. 


WIRE - TUBING 


BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONNECTICUT 


“~ Established 1865 


we 
District Offices and Ware- 
houses in Principal Cities 


137 
















































CARBON 
GRAPHITE 


may be the answer 
fo your parts 







problem 


High friction...undue corrosion... poor 


thermal conductivity ...these are just a 
few of the problems that Speer engi- 
neers are helping to lick every day. 

Why not take advantage of this ex- 
perience? You may find carbon or 
graphite components — either molded, 
extruded, or machined — one answer to 
your parts problems. Inertness, low co- 
efficients of expansion, light weight and 
the relatively low cost of these time- 
honored materials are advantages that 
find application in new and improved 
products constantly. 

For more than 50 years now, Speer 
has been making carbon and graphite 
products...a leader in the industry. 
Speer’s modern experimental and test- 
ing laboratories are always available 
for the analysis of your problems. Write 
today for further information. 


@® 619! 


Speer 


CARBON COMPANY 





ST. MARYS, PENNA. 
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merly vice chairman, assumed the chair- 
manship, and Dr. A. B. Kinzel was elected 
vice chairman. Dr. Adams was the first 
director of the American Bureau of Weld- 
ing, which position he held until the 
Bureau was discharged and the Council 
organized. Mr. Boardman is research di- 
rector of the Chicago Bridge & Iron Co., 
and Dr. Kinzel is president of the Union 
Carbide & Carbon Research Laboratories, 


Inc. 


The Colorado School of Mines Research 
Foundation, Inc. has appointed Vernon L. 
Mattson as director of the Foundation. 


Clifford A. Hampel has been named 
supervisor of extraction metallurgy at the 
Armour Research Foundation of the Illinois 
Institute of Technology. Mr. Hampel for- 
merly headed the inorganic technology pro- 
gram of the Ceramics & Minerals Dept. of 
the Institute. 


The University of Pittsburgh recently an- 
nounced a $20,000 grant from the Acid 
Open Hearth Association, Inc., to renew a 

















research program in the Metallurgica) 
gineering Dept. Dr. G. R. Fitterer, head, 
the Metallurgical Engineering Dept, | 
director of the program, which deals yj 
the refining problems in the acid op. 
hearth method of handling liquid ste 


Construction has begun on the Aly 
Scientific Laboratories, the first of five gn 
tures contemplated by the Drexe! Ins 
of Technology. The building is to be dui 
cated to the Drexel alumni in recogniti 
of their leadership in the expansion effy 


Verne H. Schnee, formerly assis, 
director of Battelle Memorial Institute, | 
been named director of the University ; 
Oklahoma Research Institute. 


The Copper & Brass Research Associati 
has become an industrial member of ; 
University of Chicago’s Institute for 
Study of Metals, one of three Instity 
that constitute the country’s largest privarg 
supported fesearch program in nude 
studies and metals. 


George V. Luerssen and Dr. Carl 
Post, metallurgists for the Carpenter Se 
Co., were honored by the American Institg 
of Mining & Metallurgical Engineer; 
the Society’s recent annual meeting. 7h 
award was made in recognition of an o 
standing contribution to the steel indus 


The University of Massachusetts recent 
dedicated the Gunness Engineering Labor 
tory, named for Christian I. Gunness, la 
head of engineering at the University. 





WANT TRUE 
ECONOMY IN 


MOLDED PLASTICS ? 





molding jobs. 


There are so many plastics, so many design factors, so many angles 
involved in choosing from among the different molding methods 
that it pays to get the best, most experienced help with your custom 


This help is available from the Watertown man virtually on your 
doorstep. He’s backed by our 34 years experience and complete 
facilities, including a laboratory second to none in the industry, © 
develop, produce and test your part or preduct to your satisiac 
tion .. . and your customers’. 





if you have a custom molded plastic 

nearest Watertown man today --- 
New York—H. A. Rankow, 175 Fifth Ave. 

o—National Insulations Co., 





Detroit —J. P. Greener from Chicago 


eland —Carl F. ' 
crouse —Rege L. Miller, 


s job on blueprints . - - 
or phone of write 


bi 
; e008 W. Lake St. pees 
G. W. Glaescher R. ¢. — 

j. P. Bonnamy j. R. 

j. P. Greener 


inn, 866 Hanna Bldg. 
Linn 729 0. Ore odwey 


f 
or merely in mind . - - phone you 


ys directly. Here ore the Watertown men --- 


—John W. Witherow, 
ag Vulcanized Fibre Co. 
1927 First Ave., 
toro —G. W. Harmssen, 
oe Vulcanized Fibre Co. 
273 Seventh Ave. 
eles—fred M. Foley, 
™ yee Vulcanized Fibre Co. 
2325 East Eighth St. 








~oo THE WATERTOWN MANUFACTURING CO 
600 ECHO LAKE RD., WATERTOWN, CONN. 
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The improved sag resistance of Titanium-bearing Enameling Iron makes 
it possible to avoid firing-distortion with lighter gauge sheets. This is a 
worthwhile economy that enamelers are using to advantage. In addition 
to sag and warp resistance, Titanium Enameling Iron, containing sufficient 
titanium to stabilize all the carbon, offers other desirable properties: 
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GROUND COATS ELIMINATED: Under 


proper shop conditions, cover coats may be applied 
directly to the base metal. These thin opaque coats re- 
duce the hazards of chipping and breaking. Adhesion 
is excellent. 


FISHSCALING AND BOILING REDUCED: 
During years of research and production, not one case 
of fishscaling has been reported. Blisters in the finished 
enamel are also eliminated. . 





PRODUCTS MORE ATTRACTIVE: In fabri- 


cated shapes warping, wrinkling and stretcher strains are 
avoided because of the increased’sag resistance and 
excellent drawing qualities of Titanium Enameling Iron. 





. The Titanium Alloy Mfg. Division developed this new enameling process 
and produces the titanium alloy used in the manufacture of this enam- 
eling iron. For samples see your steel supplier. Detailed technical in- 


formation may be obtained from our field engineers by writing to our 
ms New York Office. 
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1950 




















The Design Engineer 


can improve 
service life 


Ingenious design, based 
upon the understanding of 
imposed stresses and their 
proper control, can in- 
crease the life of machinery. 
A 72 page booklet, free 
upon request, discusses the 
relation between design, 
the choice of steel, and its 
treatment. Send for it. 


Climax Molybdenum Company 


500 Fifth Avenue - New York City 


> 





A good design 














Pa good treatment 





= satisfaction 4 


Please send your 
FREE BOOKLET “ 
KEYS TO SATISFACTION 











BOOK REVIEWS 


Magnesium 


THE STORY OF MAGNESIUM. By W. H. 
Gross. Published by the American Society 
for Metals, Cleveland 3, Obio, 1949. Cloth, 
SY%4 by 734 im., 260 pages. Price $2.00. 


Designed for the layman, rather than the 
scientific or trained specialist, this highly 
readable book describes the production of 
magnesium, the properties of the metal 
and its alloys, and its fabrication into 
finished forms and products. 

Casting, forming, machining, joining, 
surface finishing, riveting and welding of 
magnesium are all covered. Over 100 illus- 
trations and diagrams have been added to 
increase the value of this reference. 

Of wide general interest are the first two 
chapters dealing with the history and oc- 
currence of magnesium and its economic 
importance today. A glossary of technical 
terms is included as a further aid to the 
non-technical reader. 

Despite the layman slant given this book, 
it should also prove helpful to the technical 
man as a summary of present-day knowl- 
edge of magnesium and its alloys. Although 
the author is connected with Dow Chemical 
Co., one of the largest magnesium pro- 
ducers, the information in this book has 
been taken from a large number of addi- 
tional sources. 


Titanium in Steel 


TITANIUM IN STEEL. By George F. Com- 
stock, Stephen F. Urban and Morris Coben. 
Published by Pitman Publishing Corb., New 
York 19, N. Y., 1949. Cloth, 61% by 9% 
in., 320 pages. Price $7.50. 


Generally patterned after the well-known 
Alloys of Iron Series, this book is a cor- 
relation and critical summary of available 
data on the use of titanium as a deoxidizer, 
as a carbon-and-nitrogen-stabilizing element, 
and as an alloying metal in steel. Unlike 
the monographs on the more common al- 
loying elements, however, this volume is 
not intended as a complete review of the 
literature; since it is only recently that the 
physical chemistry underlying the reactions 
of titanium with other elements in steel 
has been understood, many of the earlier 
papers are now obsolete. The authors have, 
therefore, emphasized the more recent and 


accurate data, presenting them in suf, 
detail so that it should be unnecessayy ; 
the reader to consult the origina! liters, 
Nevertheless, an extensive bibliography 
ranged chronologically, has been app vad 

The general subjects discussed jp , 
volume are as follows: preparation 
general properties of titanium met , 
master alloys; physical chemistry of titag) 
in steel; phase diagrams of titanium 
and compounds; titanium in rimming 
deoxidized steels, in cast steel, in low.) 
steels, in precipitation-hardening steels 
in heat resisting steels and alloys; effeg 
titanium on structure, hardenability, , 
chanical properties, and strain aging ; 
tanium enameling steel; and carbide . 
bilization of stainless steel with titanium, 

Good type-face selection and gener 
use of illustrative material, including gry 
tables and photomicrographs, make 4 
volume as_ aesthetically attractive as jr; 
technically competent. 


Design and Fabrication of Light Met 


ALUMINUM AND MAGNESIUM Db5sy 
AND FABRICATION. By R. Burt Schi 
Published by McGraw-Hill Book Co.,\\ 
York, 1949. Cloth, 6% by 91% in, 5 
pages. Price $7.50. 


Widespread use of light metals dur 
war time has resulted in a mass of ( 
on design and fabrication of pars 
aluminum and magnesium. This bo 
written by the supervisor of manufactur 
research at Glenn L. Martin Co., is 
attempt to organize and present this | 
formation with the emphasis on mates 
not readily available elsewhere. 

Underlining the practical approach 
light metal processing is the inclusion of 
extensive chapter on cost analysis, in wh 
detailed economic data on various form 
methods are listed. The author also dew 
seven chapters to limited-production fo 
ing methods, including discussions 
equipment such as the router, shaper, p 
brake, rubber hydraulic press, hyd 
press, mechanical press, drop hammer, © 
tour roll former and stretch press. 

Other topics covered are: characteris 
and forms of aluminum and magnesi 
light metal properties and theory of {0 
ing; machining operations; forming ™ 
ods used in experimental and mass 
duction; mechanical, welded and_ bos 
fastenings; and general design princi 
and applications. 

The book contains a large numbe 
informative illustrations in the for 
tables, drawings and photographs 


Other New Books 


Mertrats Rererence Boox. By C. 
Published by Interscience Publishers, In: ' 
3, N. Y., 1949. Cloth, 6% by 9% in., 73) ™ 
Price $13.50. A convenient summary < 

ing to metallurgy and metal physics, 

the form of tables or diagrams with a minim 
descriptive matter. 


Tue Creer or Merats anp Antoyrs. By 2! 
Stanford. Published by Temple Press, L'¢., Low 
E. C. 1, England, 1949. Cloth, 534 by &%! 
162 pages. Price 15s. A survey of published ! 
mation on the technique adopted in the ™™ 
ment of creep of metals and alloys. 
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